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Map and profile of the Niagara River showing the proposed dam below the rapids 


Two Million More Horse Power from the 
Niagara River 
By Robert G. Skerrett 


IAGARA FALLS is commonly regarded as a scenic 

wonder only, but without the power of Niagara’s 
falling waters we should be fearfully handicapped in the 
grim task we have set ourselves of waging war. The 
public at large does not realize it, but our position at the 
forefront of the electro-chemical industry is due well 
nigh entirely to the energy furnished by the waters 
that rush from Lake Erie to Lake Ontario. 

The power of the Niagara River developed at the Falls 
has made it possible for us to produce upon a generous 
commercial scale metallurgical alloys indispensible to the 
production of steel fit for armor plate, high-power guns, 
armor-piercing projectiles, and the extremely exacting 
demands of the motors for flying machines. 

Thanks to electro-chemistry, we are drawing from the 
Niagara Falls great volumes of atmospheric 
nitrogen and storing it or fixing it in forms that will 
help the farmer, the munition maker, the pharmaceutical 


air about 


chemist, our manufacturers of synthetic dyes, etc., all 
of them vitally helpful to us in equipping and maintain- 
ing our fighting fleet and our battling armies. It is 
there, too, that relatively cheap electrical energy is 
converting the simple materials of salt, sawdust and coke, 
into crystals of carborundum—that wonderful abrasive 
that plays so big a part in latest industrial processes. 

According to the estimates of Government experts, it is 
physically possible to develop at Niagara Falls a maxi- 
mum of 6,500,000 horse-power, but because of inter- 
national agreement the legal maximum can not exceed 
790,000. 
ing circumstances, the total energy actually available for 
commercial service probably does not exceed 550,000 
horse-power. The difference between fact and po- 
tentiality is the price paid for scenic beauty. The 
public generally, time and time again, has registered its 
vigorous protest against any impairment of this natural 
wonder. to find 
acceptable economic and 
among the known as the Thomson- 
Porter Cataract Additional hydro-electric 
energy has an acute national necessity, and 
Dr. T. Kennard Thomson, the engineering genius of the 
plan, is satisfied that the scheme in question will make it 
possible to obtain the desired power without in any wise 
detracting from the charm of Niagara Falls. 

Briefly, the fundamental feature of the project is a 


\s a matter of fact, because of various hamper- 
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massive dam rising from the rocky bed of the Niagara 
River and blocking the gorge from bank to bank at a 
point a little more than 4% miles below the famous 
Cataract and something like 24 miles south of Lewiston, 
N. Y., and Queenston, Ontario. By means of this dam 
the water level would be raised high enough above the 
present surface of the river to provide an effective head 

















Copyright, 1917, Thomson and Porter 
Looking up Niagara River toward the Falls with the 
proposed dam in the foreground. Foster’s Flats 
are indicated by the dotted line 


of 90 feet. The local result would be to lower the visible 
rise of the flanking cliffs by something like one-third, 
but the new level would merge exactly with the existing 
water surface at the Falls, and would therefore, in no wise 
change The existing 
Rapids would, necessarily, be submerged, but the scheme 


the scenic conditions there 


contemplates substitute rapids below the dam that would 


be equally tumultous and probably more spectacular. 

The hydro-electric installation, that would be made 
practicable by the building of the proposed dam, would 
develop quite 2,000,000 horse-power, and one-half of 
this would be for the United States and the other half for 
the Dominion of Canada. Assuming a horse-power to 
call on an average for the consumption of 10 tons of coal 
a year, the energy so obtained would be equivalent to 
the conserving of 20,000,000 tons of fuel annually! 
But apart from that, it would insure an enormous amount 
of power which would not fail the industrial consumer 
should miners strike or transportational conditions 
hamper the prompt or continuous delivery of coal. The 
state of our railways today emphasizes this point. 

Influenced by the ensemble of titanic might and the 
seemingly irresistible sweep of the waters at Niagura 
Falls and immediately below them, it is no wonder that 
most people are staggered at the mere suggestion of 
damming the river. The task might be well nigh im- 
possible of accomplishment but for nature’s helping 
hand. At Foster’s Flats, the previously abrupt drop of 
the wall of the river on the Canadian side is radically 
altered by a long slope which reaches far out into the 
water course and narrows the river to a pronounced 
degree, giving it a maximum depth of 35 feet. 

Here it is that Dr. Thomson would rear his dam, and 
he states positively that it is his opinion as an engineer 
that because of the physical conditions mentioned it 
would be entirely feasible to build more than 50 per cent 
of his dam on dry land before interfering at all with the 
flow of the river. As this structure would have its 
foundation set deep down in the rocky bed of the Niagara, 
hisline of procedure would be as follows: Through thesub- 
section of the dam would run great culverts of sufficient 
capacity to accommodate the normal volume of the river, 
and to these culverts would be dug channels or sluices in 
the rock well below the present bed of the stream. With 
this dry-land part of the dam finished, the barriers between 
the water and the upper ends of the sluices would be 
blasted away, and the river, seeking the lower channels, 
would thus be diverted. In this way Dr. Thomson 
believes he will be able to lay substantially bare the 
present bottom of the Niagara at Foster’s Flats, or so 
greatly reduce the depth of water that he would have 
little or no trouble in sinking his foundations for the 
rest of the dam structure. According to his figures, it 
would cost substantially $100,000,000 and take three 
years to rear the dam and to build and equip the ss- 
sociate hydro-electric plants for the development of 
2,000,000 horse-power. 
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The object of this journal is to record accurately and 
lucidly the latest 
news of the day. 


scientific, mechanical and industrial 
As a weekly journal, it is in a posi- 
tion to announce interesting developments before they 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 


articles are accompanied by photographs. 


The Senate War Disclosures 
HE investigation which has been conducted by 
Congress during the past week or more must con- 
vince the heads of our Government Bureaus that 
Congress is very much in earnest in the business of war. 
The people of the United States also are very much in 
earnest, and they will doubtless show themselves im- 
patient of what they consider dereliction of duty or 
wanton delay. Immense strides have been made in 
certain directions in carrying out the program of the 
war; but the results of the revelations of recent days go 
that, 


branches of work which we have to carry forward, there 


to show at least in two of the most important 
has been a threatened breakdown. 

We refer, of course, to the revelations in regard to the 
ordnance conditions, and, secondly, to the shipbuilding 
There are many able men in the War De- 
partment; there are many able young men whose serv- 
but 
training of years has enwrapped the body of the War 


program. 
ices might well be used in an executive capacity; 
Department like a mummy; it has been tied hands and 


feet and rolled within a tight 
The declaration of war was not sufficient to bring this 


bandage of red tape. 


corpse to life again; something more will be necessary. 
The head of the Ordnance Department admits that 
months of delay followed the declaration of war in making 
estimates, cataloging possible manufacturers and plac- 
ing orders in anticipation of operations. It would seem 
to the ordinary business man that the organizing of 
some plan of expansion in the Department, the obtaining 
of card catalogues, etc., should have been accomplished 
within a few weeks of the outbreak of the war in 1914. 
It would seem that with the menace of our being drawn 
into the maelstrom of war growing more patent as the 
months passed by in 1916, a properly organized War 
Department would have solved, in anticipation of a war 
outbreak, the very problems which they were compelled 
to discuss after the declaration of war on April 6th, 1917. 
The question of the caliber of the rifles, the type of rifles, 
the question of ammunition, the problem as to whether 
it was desirable to adapt the rifle to the ammunition or 
the ammunition to the rifle, are all matters that should 
have been absolutely decided upon prior to January Ist, 
1917. Possibly such plans need not have been carried 
out had the war come to an end or in the event of our not 
participating, but such an eventuality was no excuse for 
not being prepared for the conflict when it arrived. 

Had these problems been taken up upon the dismissal 
of Bernstorff? Apparently not. From the revelations 
which have been so startling to the people of the country 
it is evident that these precautions were not deemed 
necessary until the President had taken pen in hand and 
actually signed a formal declaration of war. It was im- 
portant that the obtaining of statistics, the obtaining 
of estimates, the procuring of indexes of manufacturers 
should be attended to; but if the Department had only 
seen fit to provide for this emergency it need not have 
spent two or three months after war was declared in ob- 
taining this information. It might possibly have sent 
across the street and borrowed from the Council of 
National Defense its indexes of manufacturers, obtained 
with wise forethought more than one year before the 
declaration of war for the precise purpose of prevent- 
ing delay when the hour struck. 

The question of the caliber of our rifles is a moot ques- 
tion and there is much to be said, doubtless, on both 
sides of the proposition. The delay in providing our 
troops with arms is a serious consideration, but still 
more serious is the fact that our army will depend abso- 
lutely upon the American supply for its very existence. 
With a possible increase of the submarine menace our 
troops might be left in a most precarious situation. 
Possibly the danger of this, however, is not so great as 
would be experienced did our troops have rifles of two 
different calibers. Without a fuller possession of the 


facts than the layman is able to obtain it is difficult to 
pass upon this proposition. 
This problem seems to have been decided at the 
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Council, consisting of the Secretary of War, the Chief 
of Staff, the Commander of the American Expeditionary 
Forces, the Chief of the War College Division of the 
General Staff, the Major-General Commandant of the 
the Chief of Ordnance. 
a competent body to pass upon this all-important prob- 


Marines and This seems to be 
lem, but the question should have been arrived at not 
after many weeks of war, but many weeks before the 
declaration of war. 

No statement 
manufacture of guns of large caliber, and there is every 
that the affecting this 
branch of manufacture would be more startling and dis- 


has been made with reference to the 


reason to believe conditions 


couraging than those we have already touched upon. 
The manufacture of large guns is certainly a very slow 
and tedious process, the obtaining of proper equipment 
for an expansion of this line of work is in itself a very 
serious matter. In due time the facts possibly will be 
known, although it is probable that owing to dictates of 
policy, little will be given out in regard to these facts. 

As far as the shipbuilding program is concerned, the 
conditions are little less discouraging than the confusion 
in the Ordnance Department. The history of this great 
adventure is almost too recent in the minds of every one 
to need any special comment.’ First took place the 
Mr. Goethals and Mr. 
Denman covering a period of several months. While 
this imbroglio lasted the plans for constructing ship- 
building yards, the making of proper contracts for starting 
the immense machinery of marine development could 


tedious controversy between 


not be properly carried forward, and was not carried 
The mistakes that were made by Mr. Denman 
His prejudices and 


forward. 
during this period are well known. 
his incapacity were in the end made manifest, but not 
until after valuable time had been lost. 
influence of this period will last for some time to come, 
when it is realized that the unfortunate contract that he 
made with the Seamen’s Union, whereby our mercantile 
by labor conditions and 


The pernicious 


marine is sadly handicapped 
restrictions which militate against the proper handling 
of our ships, will not expire until August, 1918. 

This regime was followed by the administration of 
Admiral Capps, an able naval constructor. Work, how- 
ever, did not progress with the rapidity that it should, 
the period of confusion continued and this gentleman 
retired on account of ill health. 

It is now announced that Admiral Harris has also re- 
tired, after an incumbency of one month. 

These chaotic conditions probably could not have 
They are not due to inherent defects 
in some bureau of our Government, but to purely human 
incidents. The present Chairman of the Shipping Board, 
Mr. Hurley, has the confidence of his subordinates and 
of those who have had business dealings with him, and 
it is hoped that soon this matter may be straightened 
out; but that the program of six million tons of construc- 
tion for the vear 1918 will not readily be accomplished, 
every one who is not fatuously deceived must know. 

When our yards are finally completed and the work 
carried steadily forward, unless there are unforseen labor 
conditions the building construction will progress with 
rapidity. When it is realized that this work of ship 
construction is the main assistance which we, as a new- 
comer in the war, have to offer, the delay which has so 
far taken place is discouraging to the last degree. 

Whatever the result of the present discouraging 
disclosures may be, it is evident that Congress fully 
appreciates that time is an element which may involve 
the whole question of victory or defeat, and that every 
delay in the forwarding of our plans is to be regarded as 
a sin of commission no less deadly, and no more to be 
condoned, than deliberate pro-German activity. 


The Inertia of Modern War 


HE inexorable law of inertia, operating on the 

vast machinery of this war, forbids a decisive 

victory between armies that are equal, or even 
approximately equal, in numbers, munitionment, morale 
and leadership. A dozen battles have been fought since 
August, 1914, all of which were greater than any recorded 
in history, and any one of which would have been ab- 
solutely decisive in any era but our own. 

Nobody seems to have forseen this—not even the 
nation which for forty years past has dreamed of war 
conquests, and made the military subjugation of other 
races the great goal of its national life. For we find in a 
book on the lessons of the war recently written by a 
distinguished German General, the astonishing confession 
that no absolutely decisive battle can be fought between 
equal and well-entrenched national armies, such as those 
now confronting each other on the Western front. 

Although this writer does not give us the reasons for 
his belief, they are not far to seek. It is the law of 
inertia applied to the enormous mass of a modern army 
that has pinned it fast, and put a heavy discount upon 
such shrewd, elastic and ever-daring strategy as that of 
the great Napoleon, and such lightning-like tactics as 
those of the veteran army that fought under him. 

This is a war of artillery—heavy, semi-mobile artillery. 
In Napoleon’s day artillery (light field-artillery), was an 


been foreseen. 
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adjunct of the infantry; today infantry is an adjunct of 
the artillery. The heavy artillery (6-inch to 12-ineh) 
obliterates the enemy’s defenses; this done, the infantry 
takes possession. No further advance can be made unti] 
the inertia of the huge mass of guns, shells, ammunition 
dumps, railroad yards, tracks, machine shops, etc., hag 
been laboriously overcome by ceaseless, herculean preg. 
sure, exerted for days, weeks and months. Finally when 
the full momentum has been attained it is expressed in 
days of “hurricane’’ bombardments. Then the infantry 
can go forward—and they must only go so far. 

Woe to that army which disregards this law of in- 
ertia. The British forgot or disregarded it at Cambrai. 
They moved far beyond the protecting arm of their 
heavy artillery—and paid the price. Not until they 
swung back within its shelter could they stand. When 
the tanks swept through the Hindenburg line, it looked 
as though a modern line could be permanently broken, 
So on they went, “‘horse, foot, and artillery,” leaving the 
heavy stuff to come on at its leisure. 

The British heavy artillery will ultimately take 
Cambrai and the infantry will consolidate and hold the 
position; but we think this recent venture will be the last 
attempt to introduce on the Western front the open 
fighting of earlier wars. It simply cannot be done. 

It is a curious paradox that a preponderance of heavy 
artillery at once makes victory possible and a decision 
impossible. It an enormous preponderance of 
heavy artillery that enabled the Germans to break 
through the Russian lines at the Dunajec. It was the 
inertia of this artillery that prevented the victors from 
splitting up, encircling and capturing the Russian 
Armies—and so rendered the result indecisive. 

The war will be won by the decimation of the German 
Armies in situ, by the Allied preponderance of artillery. 
Even though they seek to save their diminishing man- 
power by remaining on the defensive—they must hold 
their lines, and in so doing must be subject to an over- 
whelming shell-fire attack from which there is no escape. 

We can make no more important contribution to the 
Allied than to mobilize every possible forge, 
factory and machine shop for turning out artillery of 
heavy caliber. 


was 





cause 


The Advent of Military Meteorology 


T will be disappointing if the present war does not 
bring forth that sadly overdue compendium—the 
handbook of Military Meteorology. At last the 

weather men have been mobilized and are playing the 
part upon the field of battle that they might have played 
in all the wars of the past half-century—if anybody had 
thought of them. They were overlooked in the Franco- 
Prussian War, and the Boer War, and the Russo-Japanese 
War. They were not altogether overlooked in the 
Spanish-American War; the present conflict, however, is 
the first one in which regular meteorological units have 
accompanied armies. 

It is true that new developments in warfare have made 
weather more important than ever before as a thing to be 
reckoned with in strategy and tactics. Airplanes, and, 
more especially, balloons and airships, must be con- 
stantly on their guard against atmospheric caprices. 
Fortunately the perfection of apparatus for air-soundings, 
in the shape of kites and balloons, was contemporaneous 
with the arrival of military aircraft. The use of that 
latest “improvement”’ in the diabolical repertory, the 
asphyxiating gas-cloud, is peculiarly dependent upon 
vigilant observation of the winds. The making and 
maintenance of trenches on an unprecedented scale 
means a careful regard for changes in temperature and 
the occurrence of rainfall. Freezing weather may make 
it necessary to resort to blasting, while rain may convert 
intrenchments into swamps and sink-holes. 

Nevertheless, there has never been a time when the 
prosecution of war has not been conditioned to a very 
large extent by the weather. It would be easy to fill a 
volume with striking examples—ranging from the 
wretched débdcle of Napoleon’s army in frozen Russia 
to the adventures of some of the same soldiers with 
mirage in Egypt; or, in point of time, from the hailstorm 
that helped Joshua destroy the Amorites, to the latest 
misadventures in the mud of Flanders. Again and again 
weather has tipped the scales of victory. Fortunate, 
therefore, the commander who is weather-wise, or who 
has a weather-wise counsellor at his elbow. } 

The armies now at odds have variously organized their 
meteorological personnel, but the work done is probably 
much the same. There is a general weather forecasting 
service, with an international network of observations 
upon which to base its predictions, and there is a service 
for observing current conditions, especially of wind, 
wherever such information is needed by the airmen, the 
artillery and the gas detachments. Few particulars 
have been divulged but it is evident that a new instru- 
mentality has been permanently added to warfare. 

The all-important relations of weather to warfare need 
to be analyzed, digested and placed conveniently at the 
disposal‘of military students as well as of meteorologists. 
Why have no rumors of a Lehrbuch or Handbuch on 
this subject been wafted to us from Leipzig or Berlin? 




















917 


t of 
ch) 
ntry 
intil 
tion 
has 
Tres. 
hen 
d in 
ntry 


ine 
rai. 
heir 
hey 
hen 
ked 
ken. 
the 


ake 

the 
last 
pen 


avy 
sion 
of 
-eak 
the 
rom 
sian 


nan 
ery. 
1an- 
rnold 
ver- 
ape. 
the 
rge, 
y of 


not 
-the 
the 
the 
yed 
had 
nese 
the 
r, is 
lave 


ade 
o be 
und, 
On- 
ces. 
ngs, 
0us 
that 

the 
pon 
and 
cale 
and 
ake 
vert 


the 
very 
ill a 


ssid 
vith 
orm 
test 
rain 
ate, 
who 


heir 
bly 
ting 
jons 
vice 
ind, 

the 
lars 
tru- 


eed 
the 
ists. 
on 
1? 








December 29, 1917 


Naval and Military 


Output of Ships by the Bethlehem St¢gel Cor- 
poration.—It was recently stated by Charles M. 
Schwab that the capacity of the shipyards controlled by 
the Bethlehem Steel Corporation is a 10,000-ton vessel 
about every five days. This organization expects soon 
to have in its employ between 120,000 and 130,000 work- 
men. Its output of war material greatly surpasses 
even that of the great Krupp works. 


Fine Record of the Merchant Marine.—Speaking 
recently in the House of Commons, Lloyd George paid a 
glowing tribute to the courage and persistency of the 
captains and crews of the merchant service in their 
refusal to be daunted by the terrors of submarine war- 
fare. Said he: “Piracy is rampant and more ruthless 
than it has ever been in the history of the world. A new 
terror is added to the perils of the deep. Risks have 
increased in every respect. Yet among those who ‘go 
down to the sea in ships’ there has not been found one 
man begging to be relieved from his duty. I have made 
inquiries, and I am told, on all hands, that the men 
return with greater alacrity than in times of peace. 
Torpedoed, it may be once, twice and more, they hardly 
wait for their papers before they return to sea.” 


How a Destroyer Sank a U-Boat.—The Navy 
Department has made public a dispatch from Admiral 
Sims which shows how a U-boat was sunk by one of our 
destroyers; which, while on patrol duty, sighted a 
periscope 400 yards off. Steaming at full speed, the 
craft was headed to pass a few yards ahead of the sub- 
marine, and as she did so, a depth charge was dropped. 
Shortly thereafter, the U-boat broached about five 
hundred yards away. Two of our destroyers, circling 
about their target, opened fire. The enemy did not 
return the fire, being evidently disabled. The shell-fire 
disabled the boat, and she sank. Her commander 
emptied the submersion tanks, and when she came to 
the surface, the crew surrendered. An attempt was 
made to tow the submarine, but the tanks having been 
opened, she sank—the majority of the crew having been 
first taken off by the destroyers. 


Value of a Good Look-Out.—Speaking of the value 
of a careful lookout as a protection against the sub- 
marine, the First Lord of the Admiralty, Sir Eric Geddes, 
said that if a submarine is sighted by the look-out on a 
vessel—whether the vessel is armed or not makes no 
difference—it is seven to three on the ship in favor of its 
getting away. Out of every ten attacks, when the 
submarine is sighted by the ship, seven of them fail, but 
of every ten attacks when the submarine is not sighted 
cight ships go down. In this connection we note that 
Sir Alfred Yarrow offered, some months ago, a monetary 
reward to the first seaman on any merchant vessel 
to detect the presence of a submarine. In the case of 
the American destroyer, recently sunk, it will be noted 
that the presence of a submarine was not known until 
the ship was torpedoed. Will some American offer a 
similar bonus for the seamen on our ships? 


New Krupp Plant in Switzerland.—According to a 
dispatch from Geneva, Switzerland, the Krupps have 
opened a branch factory at Lucerne with a capital of 
$7,500,000. Among the directors are Arthur Krupp 
and Counsellor Ernest Hauer, director of the principal 
Krupp factory at Essen. The Swiss law demands that 
when new enterprises are established in Switzerland 
their objects shall be set forth; and complying with this 
the company declares its purpose to be the fabrication of 
arms, cannon and munitions of war; the acquisition of 
factories, mines and metals, and also their sale. There 
is evidence that Germany realizes that the concentration 
of her munition and armor plants in the Essen district, 
which is only some forty to fifty miles from the German 
frontier, is a permanent risk; and during the war, par- 
ticularly during the latter phases, she has been develop- 
ing large munition factories at points more remote from 
danger. 


Our Shipbuilding Program.—Writing recently in 
Sea Power Walter R. Alexander, Attorney of the United 
States Shipping Board, states in part that “‘the fol- 
lowing table is a summary of the complete shipbuilding 
program of the Board: 


Dead weight 
No. Tonnage 
Ships which were requisitioned by order of 
we Mes SORT... svccseeecgacecneewens 403 2,800,000 
Ships for which contracts had been let Sept- 
ember 22d, 1917, under program for new 
Ng ET ne He 636 3,124,700 
m contemplated under additional 
authorizations of Act of October 6th, 1917. 600 5,000,000 





1,639 10,924,700 
All of the vessels represented in the above program will 
: As a basis for com- 
parison it may be stated that at the commencement of 
the present world war the United States had less than 
1,000,000 tons deadweight of ships registered for foreign 
trade, and has at the present time about 4,571,000 tons 
deadweight registered therefor.” 


be suitable for overseas commerce. 
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Science 


An Operation by Telegraph.—An operation carried 
out under directions given by a surgeon 1,800 miles away 
and sent by telegraph saved a life in Australia recently. 
The subject fell from his horse at Hall’s Creek in Northern 
Australia and suffered serious injuries, including a 
rupture of the urethera. An operation was urgently 
necessary and there was no doctor within 1,000 miles. 
The condition of the patient was described by telegraph to 
a doctor in Perth and he sent back, by the same means, 
instructions under which the postmaster at Hall’s Creek 
with such surgical instruments as he could get, the chief 
of which was a razor, carried out the operation suc- 
cessfully. 


Utilization of Waste Fats.—A consular report from 
Stockholm states that, on account of a shortage in raw 
inaterials for the soap industry, the manufacture of soap 
from sewer fat has been undertaken, by means of a 
newly developed process. The same industry is also 
planning to utilize vegetable fats from beechmast, horse 
chestnuts, etc. In England and France an important 
industry has develuped in the manufacture of glycerine 
from the waste fat of the food supplied to the Allied 
armies on the western front. The yield of glycerine from 
this formerly wasted material now amounts to 1,000 tons 
a year; enough to provide propellant explosive charges 
for 1,250,000 18-pounder shells. Several plants have 
been erected for the conversion of waste fat into glycerine. 


Aeroplane in India Border Warfare. The British 
authorities in India appear to have found in the aero- 
plane an effective cure for the perennial uprisings of 
border tribesmen. According to Aeronautics, a cam- 
paign against the Mahsuds, an unruly tribe inhabiting 
the “‘no man’s land”’ between the frontier of India and 
the territory of the Amir of Afghanistan, was brought 
to a successful conclusion in a few weeks, early in 1917, 
with the aid of aeroplanes, which promptly discovered 
the most secret assemblages of the tribesmen and re- 
ported them to headquarters. ‘“‘The collection and 
advance of large bodies were watched and followed, 
and when the moment for attack arrived the tribesmen’s 
formations were broken up or destroyed by low-flying 
aeroplanes dropping explosive bombs and scattering 
them, or leaving them exposed to attack by the advanc- 
ing British line.” The aeroplane has revolutionized the 
conditions of border warfare. 


Windward Islands and Leeward Islands.—There 
has been much confusion in the use of these names, as 
applied to certain groups of islands in the West Indies. 
The names,have reference to the positions of the islands 
with respect to the northeast trade winds. Many old 
and some modera maps call practically the whole chain 
of the Lesser Antilles the Windward Islands, and give 
the name Leeward Islands to the fringe of islands along 
the northern coast of South America west of Trinidad. 
The name Leeward Islands has also been applied to the 
Greater Antilles, Nowadays it is customary to call the 
more northerly islands of the Lesser Antilles the Leeward 
Islands, and the more southerly the Windward Islands, 
but practice differs as to the extent of these two sub- 
divisions. Recently the U. S. Weather Bureau found 
it necessary to define the terms for use in connection 
with storm warnings. Under the advice of the U. S. 
Geographic Board the Bureau has decided to apply the 
name Leeward Islands to the chain extending from 
Anegada Channel to and including Dominica, and the 
name Windward Islands to the remainder of the chain of 
the Lesser Antilles as far south as Grenada, and includ- 
ing Barbados. Thus the Virgin Islands at the north 
and Tobago and Trinidad at the south are excluded 
from both groups. 

The National Association of Audubon Societies, 
which held its last annual meeting on October 30th, 
has been devoting special attention to the protection of 
birds which help conserve crops by destroying weed- 
seeds, rodent pests and injurious insects. The interest 
taken in such activities, on account of the war, has 
enabled the association to increase its membership by 
one-third during the past year. There are now 134 
affiliated societies in the United States. A plan is on 
foot to raise funds for the purpose of building permanent 
headquarters in New York City. The association em- 
ploys 46 wardens, some of whom are provided with 
patrol boats. During the past year more than a mil- 
lion water-birds were bred at the various protected 
sanctuaries. New sanctuaries have recently been es- 
tablished at Fort Meyers and Winter Park, Florida; 
Munice, Indiai.a; and Beaver, Pennsylvania. The 
State of Indiana has established the McCormick’s 
Creek Canon Bird Reservation. A novel feature of 
the association’s work is the “Saturday morning bird- 
walk,” which starts from the music stand at the head of 
the Mall, ia Central Park, at 8 o’clock, weather permit- 
ting, under the leadership of W. F. McMahon. Similar 
open-air lectures on bird life will be started in other 
cities. Within a year the association has founded 11,935 
Junior Audubon Clubs in the United States and Canada, 
with a membership of 261,654 school children. 
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New Wireless Legislation.—The Defense of the 
Realm Regulations which make compulsory the in- 
stallation of the wireless telegraph on certain British 
ships of 3,000 tons and upwards, has been amended by 
the reduction of the tonnage to 1,600. 


Flood Lighting and German Prisoners.—The ex- 
tensive use now being made of flood lighting in the 
United States for protecting industrial plants, ship- 
yards, wharves, warehouses, bridges, railroad yards 
and coal piles, has evidently made a deep impression on 
our British allies. Owing to the number of escapes this 
year of German prisoners from English prison camps, 
the use of flood lighting in this connection is now being 
agitated in several quarters. No doubt the suggestion 
is excellent; for most of the escapes are carried out at 
night, when the guards are handicapped by having little, 
if any, light. 


A Transformer which Heats Shell Bands.-—In 
most of the British shell-making plants an ingenious type 
of transformer is being employed for heating the copper 
shell-bands. Briefly, the transformer consists of a closed 
core of laminated iron, one leg of which is hinged and 
counter-weighted so'that it can be readily lifted to permit 
the copper band to be inserted over the primary winding. 
The copper band when once in position forms the sec- 
ondary of the transformer, and because of the conversion 
of a small flow of standard lighting current into low 
tension but high amperage current in its single turn of 
winding, the copper band is heated in short order to the 
desired degree. 


Romancein Making Electric Steel.—A certain ele- 
ment of romance in steel-making is suggested in an account 
received from England of the operation of a two-ton 
electric-steel furnace at Sheffield. The furnace is en- 
tirely hand-operated through a control worked in con- 
junction with recording ammeters; but the chief point is 
the size of the operator. A boy of 14 or 15 runs the 
furnace constantly and other furnaces of this particular 
type are now operated in the same manner by girls, 
owing to the scarcity of male labor. The whole is an 
object lession in the steadiness and simplicity of the new 
type of steel-making furnace. Such results would have 
been ridiculed only a few years ago. 


Radio Station for the Vatican.—Since Italy 
entered the world war the Pope and his entourage have 
been working at a great disadvantage. For while the 
Vatican has maintained a strict neutrality, it has en- 
deavored to maintain its usual relations with the Central 
Empires and the Entente countries, and this has not 
always been simple because of its location in a belligerent 
nation. At present there is a movement on foot to 
install a powerful wireless station at the Vatican in 
order that the Catholic Church will ‘be in a position to 
communicate directly with any of the countries at war, 
without subjecting the dispatches to the censorship of 
the belligerent nations. 


The Penetration of Light in Selenium.—It has 
been a matter in dispute for some years whether the 
action of light on selenium is essentially a surface 
phenomenon, or whether there is any effect of penetra- 
tion, in which case the thickness of the selenium film 
would have a material influence. This question is dis- 
cussed by W. 8. Grippenberg in the Physikalische Zeit- 
schrift. Working with a selenium film 0.25 mm. in 
thickness, he investigated the effect of light on resistance, 
first with the two electrodes applied to the film, side by 
side; secondly, with the electrodes applied to opposite 
faces. He then found that the increase in conductivity 
under the action of light was 1.5 times as great in the 
second case as in the first. The conclusion he draws is 
that the light affects the interior of the selenium as well 
as the surface, i. e., thickness of material is an influential 
factor. 


What Regenerative Braking Means in Practice.— 
The returning of energy to the line, permitted by re- 
generative braking, is generally the least important 
advantage when considered from the standpoint of the 
possible total economy, which includes the saving of 
time, the reducing of wear and tear on the brake shoes 
and wheels, and the reduction of heating of shoes and 
wheels, according to Walter V. Turner, writing in the 
Electric Journal for October last. Furthermore, with 
regenerative braking the speed of the trains can be 
kept much more uniform than when airbrakes are used 
alone. The joint use of both brakes possesses the ad- 
vantage that more tonnage per day can be hauled down 
grades and higher speed can be permitted, with a safety 
factor equal to that obtained at present with the airbrake 
alone. The author calls attention to the necessity of 
some interlocking arrangement between the regenerative 
brakes and airbrakes so that the airbrake cannot be 
applied while the regenerative brake is in use, and he 
suggests a scheme that can be used in order to attain 
this object. 
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New Developments in Training Wartime Sailors 
Scientific Vocational Work for Bluejackets Twelve Hundred Miles from the Ocean 


& gee of the hugest tasks which the Navy is now 
. meeting is the problem of making, with wartim¢ 


swiftness, thousands of dexterous artificers 
new dreadnoughts, our transports, our 


chase rs, our emergency fleets 


ing schedules must be 1 ired down in various courses to 


half the normal period, inventive talent 
must work overtime to adjust the difficulties 
of the short-cut An interesting tory 
is found in the attack made upon this 


problem at the U.S. Naval Training Station 


under the Dunwoody Industrial Institute 
in Minneapolis, whence, in spite of the 
location 1,300 miles from the ocean and 
irom ny place where real marine jobs 
ire to be found three thousand rated 
bluejackets ‘ year ire being nt Lo the 
receiving ships 

Perhaps the most significant recent time- 
saver for sailors under instruction is the 
invention of W. R. Davis, head mentor of 
the Minneapolis radio classes, and formerly 
radio chief on the “ Birmingham,” one of 
dur earliest scout-cruisers to be equipped 
with wireless. The device is a_ high 
frequency generator which reproduces the 


exact sound of the radio dot and dash, so 
that men to operate buzzers can be elimi- 
nated, while an unlimited number of 
students can be trained at one time 

About a month after naval instruction 
started here, directions from the Bureau of 
Navigation urged that radio-electricians 
be trained with all speed, and that the 
classes in this branch be increased to 
capacity. The 50 wireless students who 
had been detailed to Dunwoody from the 
Mare Island Electrical 
Francisco Navy Yard, 
proficiency in five weeks’ continued work, 
S. Naval Radio 


School at Harvard University for a final 


School at San 
having gained 
were despatched to the | 


word of instruction before going to sea. 
They were replaced, not by 50 more men, 
but by 200 radio apprentices from the 
Great Lakes Station 

Instructor Davis instantly realized that 
he had not enough apparatus to develop 
his men as fast as they were needed. On 
the other hand, he reasoned further that if 
he could perfect an automatic buzzer he 
could train not 206, but 1,000 men or more, 
as well as 50. Within two weeks he con- 
trived a machine, and it worked so well 
that he applied for patents, not for his own 
nor Dunwoody’s profit, but to preclude 
After two 
successful trial in the classroom, Mr. Davis 
took the invention to 
present it to the Navy Department in the 
Officials found great 


commercialization months’ 


Washington to 


event of approval 
merit in the new generator and ordered its 
immediate installation in quantity in all 
naval radio schools. 

The invention combines the _ results 
obtainable from a dictaphone, a high 
frequency generator, and a_ telephone. 
The dictaphone 
which may be sent at any speed, the 


records the message, 
generator reproduces the exact sound of a 


wireless message, while the telephone 
transmits the message to the student. By 
the generator, which gives the high pitched 
drone peculiar to wireless, messages are 
recorded on a wax dictaphone cylinder. 
Once inscribed, a cylinder may of course 
be used again and again to repeat the 
message, which is transmitted by head phone 
to any number of students 

Even static electricity, that hobgoblin of 
the tyro wireless operator which often 
causes complete disruption of the system 
for hours at a time, may be so well imitated 
by this new generator that the apprentice 
can familiarize himself with the impediment. 
Though merely an annoyance, static is so 


frequently encountered both ashore and 


trouble deciphering messages correctly. 


more messages are often abroad at the same time with 


the same wave length 
coached for this predicament he will 


become confused But the 


to man our 


When peace-time train- code \s the class gains in receiving ability, the in- 
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of multiple messages on one record. Hence the student other than 

gets the necessary practice in this emergency too. key. 
Naturally the records are graduated at so many words 

per minute, say from five to thirty, in the international 


submarine 


structor merely slips a faster record on the cylinder. 

















The class in naval carpentry building a motorboat, in which the mechanism will 
later be installed by a crew of gas-engine apprentices 

















The combination of generator, phonograph and telephone, which makes it possible 
for a whole class to learn wireless receiving even when there 
are no competent operators to send 

















at sea that 
unless the bluejacket is accustomed to it he usually has 
Again, two or 


Unless the operator has been in sending their messages at a fixed, steady speed. 
n all 
Davis invention admits 


There are no ships in Minneapolis, but there are railroad shops that give navy 
rookies plenty of practice with big welding jobs 


Previous to the invention of this generator radio students 
could learn the craft only through the medium of buzzers 
or telegraph instruments operated by experienced wire- 


propellers. 
less men, most of whom have found some difficulty, too, 


likelihood Exact reproduction of the singular drone and hum of the 


wireless dot and dash was found impracticable by means 


woody navy t 4 
another. * With the exception of the ship’s cooks am 
bakers under training, who remain placid in their im 


actual manipulation of the standard wireless 


Another difficulty under which this inland naval school 
has labored has been that of finding adequate shop 
practice for the sailors-to-be. 


So, while the courses in 


blacksmithing and other mechanical lines have been 


exhaustive in the shop rudiments and in 
classroom science, they did not get the 
students into contact with the heavier 
work in which a navy yard abounds. An 
apprentice ironworker with the acetylene 
torch may weld acceptably a lathe gear, 
but what if he is confronted with a huge 
broken connecting shaft aboard a battle- 
ship? A sheet metal man may fashion 
a good copper kettle, but suppose he is 
asked to mend a complicated copper 
piping system on an armored cruiser? 
To be complete and adequate, an inland 
preparatory school for the ocean must 
therefore reach outside its doors to en- 
compass the needed supplementary work. 

Dunwoody has done just this. Through 
an arrangement with the big car shops of 
the Minneapolis, St. Paul and Sault Ste. 
Marie Railroad nearby, bluejacket black- 
smiths and coppersmiths have been set 
to work in small groups in those shops. 
The navy men have donned dungarees and 
asbestos gloves, and gone at the real 
welding jobs on mammoth locomotives, 
If upon going to 
sea these sailors happen to be detailed to 
the repair ship of a fleet, they will indeed 
hold their own with excellent machinist’s 


boilers and car wheels. 


mates previously in the service. 

Whereas in the Dunwoody foundry the 
blacksmiths first learn to forge tools, and 
with the oxy-acetylene torch to mend 
cracked cylinders, broken shafts or stripped 
gears, at the car shops they tackle boiler 
patches and locomotive frames. There 
too they get the opportunity to make an 
intimate study of the larger problems in 
expansion and contraction, and learn the 
nice judgment which must be exercised at 
the psychologic moment if welds are to be 
kept from opening. They “half-sole” 
flat car wheels and locomotive tires without 
removing the tire from the wheel. Natur- 
ally there is plenty of copper work at hand 
for the sheet-metal bluejackets, who gain 
invaluable advanced experience in the 
intricacies of piping coils and tank linings. 

But while the machinist revels in dodging 
the hissing hot chips from a six-foot boring 
mill there are classroom problems he must 
face equally without flinching. He must 
know more than how to grind a lathe tool. 
He must know as well that great principle 
of its proper angle of rake and clearance. 
Still, in teaching both civilians and blue- 
jackets, the talk has not been about cubes 
and solids and specific gravity, but about 
a chunk of iron, or the flag pole, or how 
much a bench block weighs. A student 
doesn’t care much about carpeting a parlor 
but he does like to know how many gallons 
it takes to paint a boiler or a smokestack. 
And even if he is poor at figures he is 
probably pretty handy with the hammer 
and cold chisel; and if he is told to compute 
how much waste material ought to remain 
after 1,420 stud bolts have been made from 
14-foot bars of %4-round—then his con- 
crete interest in the obvious value of such 
knowledge incites him to exert himself. 

Similarly, the gas-engine bluejackets, 
under teamwork with the students im 
carpentry, are learning not only how te 
pilot motorboats but how boats are built 
and repaired. The carpenters and gas- 
engineers alike study hull construction. 
In two motorboats just built by the former, 
boats such as are used for communication 


between ships of a fleet, the gas-engine 


men are making ready to mount engines and attach 


It is curious to observe throughout how the Dun- 


classes interweave the activities of one 


(Concluded on page 501) 
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Making Concrete Tell Its Story 
By C. H. Claudy 


NDER the applications of force, structures made by 
L man undergo changes, alterations—they bend and 
sway, they deform and twist, but the eye does not see. 
A bridge looks just the same with a heavy train on it or 
off it; “a tall building stands apparently immovable in 
the heaviest wind storm, we do not even 
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cemented in holes drilled for the purpose, gave the de- 
formations. 

Deflection measurements have been made in various 
ways during the tests. In its final form the deflection- 
measuring equipment consisted of a network of piano 
wires stretched tightly at a fixed distance above the 
concrete supports. Measurements were made between 
steel plates set in plaster of Paris on top of the slab and 
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the slabs could stand no more without a permanent 
deformation which could never be admitted in practice. 
The whole series of tests, carried over a considerable 
period of time, and with the utmost care, has resulted 
in an enormous mass of numerical data and an entirely 
new light upon the strength and strain resisting ability of 
a form of construction which is daily growing in use, and 
about which, previous to these tests, but little was 
known with any degree of accuracy. 





know when the earth itself moves as the 
result of a distant earthquake. 

But the eyes of science know—the 
delicate gages, the micrometers, the dainty 
indicating hands on meters of various sorts, 
tell engineers the story of structural ma- 
terial, and let him know, before he builds 
his tower, his bridge or his modern pyramid 
of an office building, just how long, how 
wide, how thick, each part must be that the 
strains which will be put upon it be not 
greater than it can bear with safety. 

But we don’t know it all, yet. 
sequently occasionally a bridge fails, a 
building tumbles, a span gives way. Yet 
reasearch laboratories are constantly at 
work, pushing further and further away 
the frontiers of our knowledge of structural 
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Steel Shells from Steel Castings 


HE average citizen hardly realizes the 
extent to which specialization rules in 
the making of the weapons used in modern 
warfare. He probably supposes, when he 
gives the matter any thought at all, that in 
the place which he characterizes as a 
‘munitions plant” all phases of the work 
of making the finished projectile are to be 
found. In this he is far from correct. 
Powder making is an industry in itself; so 
is the fashioning of the metal casing for the 
shell; while powder and casing both travel 
long distances to be brought together in a 
special establishment given over whoily 
to that work. 
Perhaps the most interesting of all 








material. 

One of those research laboratories, at the 
Experimental Farm at Arlington, Va., 
operated and maintained by the govern- 


Measuring the deflection of a concrete beam under a h 


of Standards at Washington 


eavy load in the Bureau 


these processes is the actual making of the 
steel bodies for the shells. These bodies 
are ordinarily made by either one of two 
general methods. Some, especially the 





ment, has recently done some very in- 
teresting work in making concrete slabs 
tell their story to the engineer. The slab 
floors of small concrete culverts and 
bridges, the floors of factories where heavy 
machinery concentrates a load, and similar 
situations, all make it highly essential that 
the construction engineer know just how 
a slab of concrete, supported at two ends, 
acts when a load is applied to its center. 

It is obvious that if a slab be 16 feet long, 
for instance, supported at its ends, and of 
infinite width, there is a portion of the slab 
on either side of the point of load which 
takes no part in supporting that load. Just 
how far do the stresses applied at one point 
extend? How width of 
the concrete beam support and how much 
the length, proportionate to each other? 
What is the “effective width”’ to be used, 
in percentage of the length, in formulae 


much does the 
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very large ones, are forged down from 
large steel bar or rounds, as they are 
called, which have been rolled from erude 
raw steel ingots or billets. Others, espe- 
cially the smaller sizes, have been made 
from cast-metal ingots direct. 

The latter method has assumed very 
large proportions in this country in the last 
two years. Probably 40,000 tons per 
month of such shell ingots are now being 
made in the United States. Both of these 
methods of making steel shells present 
many problems. Even skilled producers of 
steel have had much to learn and have had 
to profit by some serious losses. Besides 
this the inspection by foreign govern- 
ments has been and is extremely severe, 





necessitating in many establishments, 

radical changes in ingot and steel pro- 
| duction. 

The problems connected with the 





for the calculation of slabs to support a 
given load? 

These and kindred questions, many too 
abstruse for any but the structural engineer, are answered 
by constructing concrete slabs of known size, and then 
subjecting them to loads applied at one point, and the 
taking of careful measurements of deflections and de- 
formations of the slabs under such loads. The results, 
in diagrams of curves, showing the effect of pressure, 
and in mathematical formulae, form an important 
addition to the literature of the subject, which those 
interested in its technical side can obtain 


The automatic recorder of beam-strains, showing recording dial 


and testing unit 


the wires by means of a brass stand carrying a bell- 
crank lever, one end of which touched the piano wire 
above and the other the plunger of an Ames dial. By 
means of a slow-motion screw the end of the bell-crank 
was adjusted to touch the wire indicated by a buzzer. 
In some of the tests, the work has been carried to the 
failure point of destruction of the slab—in others, merely 
to a point beyond which the measured deflections showed 


production of small ingots, while similar to 

those for large ingots, are quite different. 

While the larger ingots are later rolled 
down into billets and rounds or forged down direct, 
the small shell ingots are at once formed into shells. 
The three principal problems involved are elimination 
of pipes or hollow places, the elimination of segrega- 
tion, and avoidance of surface defect. 

The vital factor in the elimination of pipes has been 
found to be the use of the hot top with the iron mold. 
This top consists of a sand éup or basin, similar to that 
used for pouring steel molds and re- 





from the Government by writing the 
Department of Agriculture. 

In making these tests at the Expe2ri- 
mental Farm special apparatus was de- 
vised for the purpose, because of the large 
size of the specimens. 

The slabs were 32 feet wide, with a span 
length of 16 feet. Two supports 32 feet 
long were constructed of reinforced con- 
crete. Embedded in each were two loop- 
welded carrying four 24-inch 80- 
pound I-beams six feet above the level of 
the supports. The loads were applied by 
a hand-operated hydraulic jack mounted 


eyes 








inforced with an iron rod. It has been 
found superior to and cheaper than any 
brick or refractory hot top. By the use 
of this and the addition of a small amount 
of charcoal on top of the metal as soon as 
poured, the main pipe has been entirely 
brought out of the main ingot. That is, 
the hole left by the cooling and contracting 
metal is filled up constantly and uniformly 
by the still liquid steel above it. 

The avoidance cf surface defects is 
largely bound up in the problem of the 
mold and its wash or lining. All shell 
ingots are made in cast-iron molds which 
have been found to be the only successful 








between the slab and the overhead I- 
beams (see pictures) capable of applying 
more than 100,000 pounds pressure. 

The loads were weighed with a specially 


Revolving table containing molds for cast-steel shells, ready for pouring from 


a stationary ladie into the moving molds 


molds. 
Most of the shell ingots made early in 
the last two years have been of the straiht- 





calibrated chrome-nickel beam mounted 
between the jack and the I-beams. This 
chrome-nickel beam is 7 inches wide, 5 
inches deep, and 27 inches in span, and its 
deflection is measured with an Ames dial 
reading to 0.0001 inch. By using an 
electric buzzer consistent readings were 
obtained. The device was calibrated in 


& 200,000-pound universal testing ma- 


chine which gave the beam deflections 
corresponding to known loads. A deflec- 


tion of approximately 0.0001 inch occurred 
for each 500 pounds of load applied. 
Deformations of the top of the slab are 
measured at right angles to the supports 
with a strain gage of 20-inch gage length. 








walled type, like a cylinder. As will be 
indicated later, there has been some ob- 
jection to these in forging them because of 
the sharp edges at the bottom. In making 
recent 8-inch and 9.2-inch ingots a new 
type has been adopted. it has a tapered 
wall 8% inches at the top and 71% inches 
at the bottom, with a nose end. ‘This 
is top-poured wide end up with a hot 
top and charcoal as in all other cases. 

For pouring the small ingots a revolving 
table is used for greater speed and less loss 
cf metal results than in moving the 25-ton 
bottom-pour ladle from one mold to another. 
This is shown by one of our illustrations. 

Soon after pouring and while still at a 








Movements of short brass plugs 2m- 
bedded in the concrete, or in some cases 


Rows of cropped shell ingots, showing the cut and the fracture. It is in this 


form that they are inspected for pipes and holes 


cherry red the cast ingots are shaken out. 
(Cont'nued on page 501) 











ea i 





494 
' 


SCIENTIFIC AMERICAN 





December 29, 1917 


Strategic Moves of the War, December 19th, 1917 


HE comments in the last review had been barely 

finished when the German return stroke on the 
western front was made in reply to the British surprise 
attack toward Cambrai in November. It will be re- 
called that the latter had carried the British line forward 
five or six miles, and had gained ground not only across 
the east bank of the Scheldt River and canal, but, on the 
north, had also brought their advanced lines within 
three miles, or easy cannon range, of Cambrai. They 
were not to remain long in a position so dangerous to 
German supply lines and to communications, for not 
only would Cambrai be destined to an early fall, but a 
great extent of the Hindenburg lines themselves would 
ultimately have to be given up. However, such a 
salient as that won by the British commander had its 
danger points as well as its military advantages; for, 
if its sides could be crushed, then all troops and guns 
in front of the breaks would be in danger. 

No one perceived this feature more quickly apparently 
than the German commanders, for on December Ist, they 
launched heavy attacks on both of the salient flanks 
while holding the forces on the center. On the north 
the blow fell between Bourlon Wood and Moeuvres, 
while on the south the strong advance took place along 
practically the whole front from Villers Guislain across 
the Scheldt canal and river to Crévecoeur. Very little 
was gained on the northern flank of the salient; but, in 
the south, the British lines were penetrated for three 
miles or more, overrunning even a number of gun posi- 
tions. In this part of the line the British 
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like the present one without a reserve of at least two 
million in order to keep up the struggle for another year. 
Where this number or anything like it can be obtained 
must be a problem with which the German General 
Staff is now struggling, as the only additional troops that 
can be drawn upon are the class of 1920, consisting of 
approximately five hundred thousand; these could be 
called out in January next if needed. 

Everywhere can be heard the unceasing warning of a 
coming German offensive on a large scale on the western 
front; the German newspapers predict that the German 
command, in conjunction with the Austrian General 
Staff, is preparing here to give the British and French 
a blow such as has been dealt to Italy and that this blow 
will effectually finish the war by crushing them. Usually 
such moves are not heralded to the world; but it seems 
certain, if such a movement is intended, that there is for 
the Germans no better time than the present to bring it 
about. It has been necessary for the Allies to help the 
Italians and this aid must continue for some time; our 
own troops are not yet in sufficient force abroad to prove 
a serious factor and it will be necessary for all available 
men and war material to be rushed to the front for im- 
mediate service. There is, however, nothing in the 
military situation that warrants the belief that the in- 
itiative has passed from the Entente to the Central 
Allies. For two years or more the latter have been upon 
the defensive on the western front, and while a new drive 
may be contemplated and even attempted, there is 


extent of country for so many miles, there can be little 
doubt that partial suecess by the Germans can be ob- 
tained at some point, provided the price be paid in losses 
of men and material. That there is any hope that, 
under present conditions, the Allied lines can be broken 
and any extended advance made in the direction of 
Paris seems incredible when the known superiority of 
the Allies in men and material resources are considered. 
The mad rush to the Aisne and subsequent retreat to 
the Marne, the bloody assaults around Ypres and the 
Yser canal, the costly but futile battles around Verdun, 
all show what the German commanders demand of their 
troops even when there is no prospect of ultimate victory. 
The situation for them is much like that for Napoleon 
in the last hours at Waterloo when the Imperial Guard 
failed him. Failure here will also be certain to bring 
disaster and ruin. 

On the Italian frontier operations have been con- 
fined principally to the portion of the northern line 
running from the Piave along the foothills of the Alps 
across the Brenta River and over the Asiago plateau to 
the valley of the Astico River. The fighting has been 
especially severe on the Asiago plateau where the struggle 
has lasted for many days with the Austrians finally 
held in check after the massing of thousands of troops 
and numbers of guns for the assaults, with use of as- 
phyxiating gases and every maneuver that could be 
employed. Before the attack began here, the Italian 
line ran northeast from the village of Asiago on the west 

and to the northwest from the valley of 














the Brenta, forming an inverted shallow U. 





appear to have been taken entirely by sur- —= 
prise, for their lines here had apparently Re 4 This line was only the advanced positions 
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command is preparing a great blow on the 
Ypres or Cambrai fronts rather than on the 
French front in the Champagne or around 
Verdun; at any rate everything points to heavy strokes 
by them on the western front rather than in Italy, where 
it is believed relatively few German divisions are now 
being employed. 

On the 12th instant the Germans made a massed at- 
tack on the elbow of the bend in the British lines between 
Bullecourt and Quéant. A large number of troops were 
employed but, beyond the capture of some trenches, the 
attack was repulsed with considerable loss to the as- 
sailants. It is difficult to determine exactly what the 
German commander hoped to gain by this maneuver. 
It may have been that it was intended as a ‘“feeler’’ 
or as a preliminary to other operations; but the gain 
has been so small and the tactical achievement so limited 
that it is hard to see what advantage has been gained in 
‘an attack that must have cost losses of both men and 
‘material, Despite all that has been and now is being 
written as to the assembling of German troops for a final 
blow on the western front, there can be little doubt that 
Germany’s situation is becoming more and more acute 
‘on account of shortage of men. 

The most reasonable estimate that can now be given 
‘of German losses since the war began placed the number 
at four million with about one million on the interior as 
.wounded men, guards of railroads, etc. On the average 
‘it is believed the Germans have actually lost from active 
‘service one million, two hundred thousand men each 
year since the war began; and such a proportional loss 
imust take place in the campaigns of 1918. So huge an 
‘army as that of Germany cannot continue a struggle 


The new German offensive before Cambrai 


nothing in the present situation to warrant too strong a 
belief that such a movement will result in any ultimate 
strategic advantage to them. 

Military critics abroad estimate that there are now on 
the western front 159 German divisions and 79 on the 
eastern front; but apparently all men between nineteen 
and thirty-five are being brought to the western lines 
while older man and boys are kept in the east. 

The Germans, as previously mentioned, must be now 
seriously hampered by lack of supplies and exhaustion of 
reserves: it will therefore be necessary to strike and 
strike quickly if the blow is to be effective. Their 
present preparations, however, may be able to give them 
500,000 fresh troops in the west with a corresponding 
increase in artillery and aircraft. From what has 
occurred here in previous offensives, it is not believed 
that the Germans can possibly break the Allies’ lines; 
but every available man will be necessary if the Allies 
are to hold the lines securely. Some recent official 
German reports mention heavy and unusual loss of guns 
on this front, so that the Germans may be seriously 
hampered in this respect, being far inferior to the Allies 
in number of guns and quantity of munitions available. 

But the situation at home, where want and privation 
rule in every household, demands that something be 
done at once, that can be heralded as a victory. None 
know this situation better than the German ruling 
classes and they are undoubtedly prepared to undergo 
great losses in endeavoring to break or even penetrate 
the Allied lines. Running as the latter do over such an 


commanders at hand, it would seem that, 

at least for the present season, an extended 
Austrian advance is out of the question. The fighting 
on this front has been most severe and attended by 
heavy losses, especially by the Austrians, who are stated 
to have outnumbered the Italians at least two to one. 
German reserves are mentioned as taking part here, 
apparently for the first time since they were employed 
in the successful attacks on the Isonzo in November. 
Along the Piave River toward the east, the fighting has 
entered a new phase by the employment of heavy 
batteries on both sides. The Austro-German batteries 
have been delayed in coming up, undoubtedly due to 
lack of transportation facilities and of bridges destroyed 
by the Italians in their retreat. On the Italian side 
numbers of British and French guns are arriving to 
replace those lost by the Italians on the Isonzo front. 
In a manner, the struggle now prevailing along the river 
is assuming more and more the character of the long 
conflicts on the western lines. The most recent in- 
formation available places the Austro-German forces Im 
Italy at 60 divisions or approximately seven hundred 
and twenty thousand men—of these only 11 divisions 
are Germans. 

The age of romance had apparently again begun when 
the announcement was made in the English House of 
Commons that the Holy City of Jerusalem had been 
surrendered to British troops on December 9th. _The 
general scheme of investing the city has been explained; 
but a short general description will not be out of place 
here. After the capture of Jaffa, the English troop® 

(Concluded on page 503) 
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Theodore William Richards 


The New President of the American Association for the Advancement of Science 


ROM the East to the West and from the North to 
k the South the meeting place of the American Asso- 
ciation for the Advancement of Science changes from 
year to year, and in like manner the president of the 
‘Association alternates from a distinguished representa- 
tive of the biological sciences to one who has achieved 
eminence in a physical science. So from New York 
City in 1916 the meeting place of this great Association 
passes to Pittsburgh in 1917, and the worthy geologist 
who presided over the gathering in 1916 yields place to a 
talented chemist in 1917. 

Theodore William Richards was born in Germantown, 
Penn., on January 31st, 1868, and is the son of William 
T. Richards, a famous American painter of marine and 
landscapes, and Anna Matlack Richards, well known for 
her poetical writings. 

While the father sketched, the mother taught, and 
schools were not known to the boy till he entered Haver- 
ford, where he was graduated in 1884 with the degree 
of S.B. Then, passing to Harvard, he received his A.B., 
a vear later. There he fell under the influence of Cooke, 
Hill, and Jackson, masters of chemistry, and his life- 
work became clear. The earned degrees of A.M. and 
Ph. D. were conferred upon him in 1888, after which he 
studied for a time in the chemical laboratories of the 
universities in Géttingen under Victor Meyer and Paul 
Jannasch, in Leipsic under Gerhard Kruss, and in the 
technical school in Dresden under Walther Hempel. 

On his return from Europe he settled in Cambridge, 
becoming an assistant in chemistry in Harvard, and 
then was advanced through the various grades until in 
1901 he succeeded to the Erving professorship of chem- 
istry, a chair previously held by Cooke and Jackson, 
becoming also in 1912 director of the Wolcott Gibbs 
Memorial Laboratory of Harvard University. In 1901 
Richards declined the unusual offer of a full professor- 
ship of chemistry in the University of Géttingen and in 
1907 he served as exchange professor at the University 
of Berlin. 

Much of his time has been given to teaching and to 
administrative work. From 1903 to 1911 he was chair- 
man of the department of chemistry at Harvard; never- 
theless he always found opportunity during those busy 
years to continue his brilliant researches on the atomic 
weights of elements. His first work on this general sub- 
ject began in 1886 under the direction of Cooke when he 
studied the atomic weights of oxygen and copper. Since 
then the atomic weights of barium, strontium, calcium, 


magnesium, zinc, nickel, cobalt, iron, uranium, caesium, 
sodium, potassium, chlorine, nitrogen, silver, sulfur, 
carbon, lithium, and the isotopes of lead have been in- 
vestigated by him. It was especially for these investiga- 
tions—extending over a period of nearly thirty years, 
involving the introduction of new methods, and cul- 
minating in the surprising evidence of the low atomic 
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The new head of the American Association 


weight of one of the isotopes of lead—that the Nobel 
Prize in Chemistry for 1914 was awarded to him. 
Besides these researches, he has conducted many 
others having to do with physicochemical problems, in- 
including the following: inclusion and occlusion; cupro- 
ammonium double salts; the taste of acids; the spectra, 
electrical resistance and thermal expansion of gases; 
electrochemical equivalents and potentials; heat capac- 
ity of liquids and solids (the latter at very low temper- 


atures); the birth and growth of crystals as observed by 
photomicrography; compressibility of elements and 
simple compounds; the standardizing of thermometers 
by means of the transition temperatures of hydrated 
salts; and a wide range of thermochemical studies. 
Generous grants from the Carnegie Institution of Wash- 
ington (of which he has been a research associate since 
1902) greatly assisted some of these researches. A part 
of his more recent work has dealt with the significance 
of changing atomic volume; the hypothesis of com- 
pressible atoms advanced to explain these phenomena 
has shown itself to be suggestive and stimulating, thereby 
promoting the experimental study of the facts. 

In 1908 he delivered a course of Lowell Lectures in 
Boston on the atomic theory and in 1911 was Faraday 
Lecturer before the London Chemical Society, receiving 
on that occasion the Faraday medal. The Davy medal 
of the Royal Society was awarded him in 1910, the Gibbs 
medal of the American Chemical Society in 1912, and the 
Franklin medal in 1916. 

Scientific societies at home and abroad have honored 
him with elections. In the United States he is a mem- 
ber of the American Academy of Arts and Sciences 
(1891), the American Philosophical Society (1903) and 
since 1899 of the National Academy of Sciences, In 
1914 he served the American Chemicai Society as its 
president, also he is an honorary member of the Chemists 
Club of New York City. Among his honors abroad are 
foreign membership in the London Chemical Society 
(1908) and honorary or corresponding membership in 
the Royal Institute of Great Britain (1906), the Royal 
Academy of Sweden (1907), and the Royal Berlin Acad- 
emy of Sciences (1909). 

His membership in the American Association is of 
comparatively recent date; for he joined it only at its 
Boston meeting in 1898, and a year later was made a 
fellow. At the New York meeting last year his eminence 
in the domain of chemistry easily made him a worthy 
candidate for recognition and the Association gladly 
conferred on him the greatest honor in its gift. 

The distinguished chemists who have preceded Pro- 
fessor Richards in the high office to which he has been 
chosen have included T. Sterry Hunt, J. Lawrence 
Smith, A. B. Prescott, E. W. Morley, and Ira Remsen, 
and surely the great prestige of that office will continue 
and increase during the administration of him whose 
name has been thus added to that brilliant galaxy of 
American scientists. 
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in the correspondence column. communi- 


considered, 


The Britannia and the Great Quebec Bridge 
To the Editor of the Screntiric AMERICAN: 


Your most interesting and precise illustration and 
description of the raising and emplacement of the central 
span of the great Quebec bridge, which I know was 
anxiously awaited by many of your readers, induces me 
to write you a few lines on a remarkably similar oper- 
ation accomplished just seventy years ago by Robert 
Stevenson. a 

If there is one part in the design of these stupendous 
bridges which evinces boldness greater than another, 
it is the first idea of raising a weight of 1,800 tons, through 
an elevation of 100 feet, over a rapid stream of 466 feet 
in width, and utterly without scaffolding of any kind 
over the opening. The lift of 1,800 tons in each of the 
four tubes, spanning the water surface of the Menai 
Straits, was effected with hydraulic or hydrostatic 
presses invented by Joseph Bramah in 1796. The 
presses used by Stevenson were 20 inches in diameter 
and 11 inches thick. They were adapted only for a 
motion of six feet, which demanded a succession of lifts 
by means of chains placed above the tubes. While 
raising the tube, the bottom of one of the hydraulic 
cylinders “burst out” and the tube fell down on the 
packing, which Mr. Stevenson had taken the precaution 
to fit in, and the tube fell a distance of only one inch, 
but did considerable damage. These four tubes, like 
the Quebec structure, were floated on eight barges each 
98 x 25 x 11, capable of supporting 400 tons. This, 
though small in comparison with the Quebec bridge, was 
& great accomplishment for the year 1849. 

The greatest mechanical achievement of the ages, 
however, was the successful raising, and emplacement 
of this 640 foot, 5,000 ton central span, and it will un- 
doubtedly be of great interest to your readers to learn 
what amount of clearance was allowed, or what thickness 


of shimming, or packing, there is between this great central 
span and the still greater cantilevers. 

In case the adjectives I have used in commendation 
of this stupendous work should seem fulsome in any 
degree, let me supply an illustration by considering the 
raising of another steel structure. Imagine the lifting of 
one of our largest Lake steamship hulls, of the same 
length, and practically of the same weight, as the central 
span of that bridge—for which illustration I must com- 
mandeer a great Canadian steamer of 20,000 tons dis- 
placement, to attain equal length. Imagine the in- 
genuity, the forethought, the courage demanded to 
accomplish the lifting of that hull from the Cuyahoga 
River to the top of our splendid new bridge, and then 
we may have an idea of the great responsibility under 
which the successful constructor of the Quebec Bridge 
labored. J. R. Orpman. 
Cleveland, O. 

Better Intake Air 
To the Editor of the Screntiric AMERICAN: 

I noticed in the Screntiric AMERICAN that they cry 
for improving cleaning intake air device to protect 
wearing surfaces of a machine from dirt and grit. It is 
not necessary to clean intake air to keep free from dirt 
and grit. If the majority of the road surface is asphalt, 
concrete or even macadam, the car will run more miles 
on a gallon of gasoline, no more dirt and grit get into the 
machine than with a device for cleaning intake air on un- 
improved roads. One morning I walked along Third 
avenue, which was earth road, covered with thick fine 
dust. When I saw a girl riding a bicycle on the side- 
walk, I stopped her, and I asked her, “why don’t you 
ride on the road?’’ She was a little mad at me, saying 
“Tt is hard for me to ride over the dust road and on the 
sidewalk I ride easliy.’”” Thus, same as the automobile, 
we should not devote to improve the device, forgetting 
about improved roads. Dirt or earth roads consume 
power and waste gas. To every motorist if you want 
more pavements, if you want your car to run easily, 
more miles with less fuel, kept clean like new car, free 
from dust, free from mud spattering upon its bright, 
varnished body, and free from hard labor, why don’t 


you help and pay more taxes for government to make 
more pavements or concrete roads. Then there will be 
no more mud, no more dust, no grit, no skidding, no 
slipping, easy hauling, low maintenance, safety, long 
life of your every automobile part and smooth riding. 


Pav. E. Dovevass. 
Flint, Mich. 


Mortars to Fight the Submarine 


To the Editor of the Screntiric American: 

Merchantmen and “chasers” are equipped with can- 
non to fight U-boats, from 3 to 6-inch calibre. The 
press accounts seem to indicate that unless they can 

make a direct hit on the periscope, when it only shows, 
the shot is wasted and no harm results. 

I read that a U-boat is somewhat fragile and a shock 
of some violence would injure or destroy them. Some 
years ago I read of the installation of mortars in pits 
in a fort near New York. It stated they could be fired 
in the air with such accuracy that the ball would descend 
on the deck of a vessel miles distant. 

A U-boat when using torpedoes is seldom over a mile 
distant. In addition to cannon, why not have our 
merchant ships armed with short mortars of huge calibre, 
throwing a round ball of large size, loaded with high ex- 
plosive, set to explode at 20 feet depth. Since the 
target would be close the mortars could be short, not 
rifled, quickly aimed and fired. It should be an easy 
matter to come within 20, 50, or 100 feet of the target, 
and the explosion would either destroy the U-boat or 
put it out of action for a while. On war vessels they 
might have half a dozen mortars and fire a volley, and 
one would be certain to come near enough the boat to 
destroy it. 

This idea is so obvious and so simple that it surely miust 
be in use, or there must be some reason, unknown to” me, 
why it is not utilized. But I know mankind often over- 
looks the simple to adopt the complicated. If through 
some miracle of stupidity or mental strabismus it has 
not been thought of won’t you call attention of the proper 
authorities to it? 

A. E, Paaro. 
Philadelphia, Pa. 
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Where Dolls, as Movie Actors, Rival Living Stars 


By Robert H. Moulton 


hibition. Furthermore, his earlier efforts 





. seems probable that the stars of 
filmdom are going to have considerable 
competition in the near future, and from 
a most unexpected source heir rivals 
will not be of flesh and blood, however, 
but dolls; wonderful little people of wood 
and wax, which under the skillful guidance 
of their creator act with ease and grace 
In other words, a Chicago director, Howard 
S. Moss, has discovered how to put the 
right sort of move into dolls, so that 
when their histrionic efforts are projected 
on the screen they have all the appearance 
of being alive and of acting of their own 
Moss has just finished a 


in which his little players 


volition Mr 
five-reel play 
have been given Opportunity to pe rform 
almost every “stunt’’ that falls to the lot 
of the real movie actor, and they have 
acquitted themselves so creditably that it 
seems certain they will score a distinct hit 
released for 


when the play is formally 








were confined exclusively to dolls, whereas 
in his latest efforts he has introduced living 
characters in some of the scenes. This 
means that the difficult problem of syn- 
chronism had to be solved. That is to 
say, while he could control the movements 
of his dolls well enough, Mr. Moss had to 
figure out a way to make the human 
actor’s movements occur simultaneously 
and in proper tempo with those of the dolls, 

This he succeeded in doing in a most 
realistic manner. For instance, he has 
a scene where the hero and heroine dolls 
have lost their way in the country. We 
first see them climbing a six-foot embank- 
ment to the road, while down the road 
comes a farmer on foot. Reaching the 
road the dolls hail the farmer, who has 
arrived opposite them, and ask the way 
home. To move the dolls up the em- 
bankment required 30 minutes and while 
this was going on the actor-farmer had 








exhibition 

Mr. Moss's five-reel pl ty represents the 
highly concentrated efforts of himself and 
his assistants during a period of six months. This will 
be better appreciated when it is understood that the 
filming of even the simplest scenes which, when pro- 
jected at normal speed, may be run off in a few seconds, 
may require perhaps an hour or more to pose the dolls 
and photograph the individual movements. This is the 
substance of the whole matter A doll is posed for the 
beginning of a movement, and the camera man, turning 
the crank of his machine once, makes a sing'e exposure 
Then the director moves the doll a fraction of an inch 
and another exposure is made, this process being re- 
peated until the action is completed. This means that 
an interval of several minutes at least elapses between 
each exposure——in the case of difficult actions the time is 
longer—and as even the simplest action, such as the 
mere raising or lowering of an arm, is composed of any- 
where from ten to twenty separate movements, it will 
be seen what a long drawn out job it is. Contrast this 
with the filming of real actors. The latter go right along 
with their acting and the movement of the camera is 
continuous, so that an action such as the one mentioned 
would be executed and photographed in a second or two 
In the case of a doll it may take from fifteen minutes to 
half an hour 

But simply moving the dolls about and photographing 
them is not all of the job by any means. To produce 
natural movements the director must know just how 
far to move them between each exposure and how many 
This re- 
quires a vast amount of study and experimenting. Asa 
matter of fact Mr. Moss almost invariably goes through 
every action to be performed by his dolls himself and 
counts the number of pictures it will take to complete 
In addition, he must observe the proper 


times to do it to secure the effect desired 


that action. 
angle at which an arm, a leg, or a head must be moved 
to make the entire action seem continuous and true to 
life when it is projected on the screen. For this reason 


Mr. Moss uses ouly the finest jointed dolls, capable of 


Trying out various poses of the dolls for a romantic scene 


much flexibility, and even these he finds it necessary to 
have made to order under his personal supervision. 

That the work of posing dolls to act before the camera 
requires infinite patience and care goes without saying. 
Mr. Moss experimented for several years before he felt 
qualified to attempt a production worthy to offer the 
public. During this time he turned out a number of 
short plays, which, however, were not for general ex- 

















Several days of effort were spent in getting this 
short scene with a live dog 


so to regulate his speed that he would 

cover the required distance in the same 
time. Of course the scene had to be rehearsed several 
times for the benefit of the actor-farmer, until the whole 
thing was mathematically correct. 

This brings out an advantage, and perhaps the only 
one, that the director of the dolls enjoys over the director 
of real people. The dolls do not have to be rehearsed, 
but are ready to go through their paces the moment the 
director gives the word, and without any preliminary 
Generally they do it, too, without the slightest 

The word generally is used advisedly, for, 


training. 
objection. 
preposterous as it may sound, the dolls occasionally seem 
afflicted with “‘temperament,”’ just like a thousand-dollar- 
a-week star. At any rate, they sometimes refuse to do 
what the scenario calls for and then it is necessary to 
work up new business for them. It may be the weather 
that affects their joints, or it may be that same inex- 
plicable thing which causes a fish line to become hope- 
lessly tangled, but the fact remains that they have their 
fits of contrariness. The only consolation is that under 
such circumstances the director may express his opinion 
freely without any chance of a come-back from his 
actors 

Mr. Moss always writes his own scenarios because they 
must fit the peculiar requirements of this work, which are 
totally different from those of ordinary photo-play 
production, and no one not familiar with it could furnish 
anything of a practicable nature. The plays are not 
made with the idea of catering to children in particular; 
the bare fact that Mr. Moss makes dolls act like live 
people is enough to interest them, and so he tries to make 
his subject matter appeal to the older mind, thereby 
amusing both the young people and the grown-ups at 
the same time. 

To tell much of the tricks of this business would be to 
tell it all. It may be said, however, that a great many 
pins and invisible threads and wires are used. Then of 
course, special scenery is required. Mr. Moss employs @ 
corps of carpenters who do nothing but build miniature 




















Supplying the decapitated judge with a new head, made on the spot 


from a baseball 





The doll heroine prepares for her wedding in very 


human fashion 
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stage settings and properties, many of 
which are quite as elaborate in detail 
as those employed in productions with 
real people. The question of costumes is 
also an important one and so, like almost 
everything else, they are designed and 
manufactured under Mr. Moss’s personal 
It may be stated that they 
cost quite a bit of money, too. Mr. 
Moss’s latest achievement is to give ex- 
pression to his dolls. He has worked out 
a scheme whereby they are made to smile, 
frown, pout, wink and exhibit various 
other emotions. But just how it is done is 
a secret that rests with the director alone. 

An idea of what a five-reel play for doll 
actors involves may be gained from a brief 
synopsis of the plot of the one from which 


supervision. 








could not, as in former years, be seat to 
Switzerland and Germany as cattle food. 

With the object of using these rice bulls 
as a fuel, the Laboratory of Applied Chem- 
istry of the University of Turin, at the 
request of the Experimental Station for 
Rice Culture at Vercelli, has taken up the 
question of the heating powers of rice hulls 
and now reports that 5,462 heat calories 
are given off during combustion, which 
average is more than gufficient. 

The great drawback in the utilization of 
rice hulls as a fuel in districts somewhat re- 
moved from the centers of production is 
their bulky character and the scarcity of 
rolling stock to transport them econom- 
ically. 

Experiments have also been made with 








our illustrations are drawn. 

The daughter of the proprietor of a 
great toy factory, although quite a grown 
up young lady, is still interested in dolls and their manu- 
facture. On one of her visits to the factory she sees a 
workman just finishing a wonderful little toy doll and 
insists on taking it with her to add to her collection. 
Before leaving the shop she pays a visit to an old pen- 
sioned toy-maker who has a little private workroom in 
the building where he is exverimenting with an elixir 
which he hopes will bring the dolls to life. She finds him 
rather discouraged, but when he sees the wonderful doll 
she carries he begs for a chance to try his elixir on it. 
She finally agrees to leave it with him and he goes to 
work to develop an elixir worthy of so perfect a specimen. 

He succeeds so well that the doll actually comes to life 
and begins to manifest many human traits—some of 
them hardly commendable—and after stealing the elixir, 
while the old man’s back is turned, hides himself. When 
the girl returns for her doll it is nowhere to be found, 
whereupon she proceeds to have a crying spell while the 
old man searches the plant. 

The doll now emerges from his hiding place and ex- 
periments with the elixir on his mistress, who is still 
weeping, with her head bowed in her arms. It has the 
opposite effect on her, however, and she shrinks to a 
little girl doll just his size. Of course, it is a case of 
love at first sight, and then follows their efforts to get 
married, the dolls passing through many remarkable 
adventures before this happy event is realized. 

The fact that there are living dolls in the factory 
becomes known to the night watchman and the janitor 
and their superstitious fears getting the best of them, 
they conspire to blow up the sample room where the 
dolls have been seen. The tables are turned on the 
conspirators, however, in a most interesting way. In the 
end the dolls are restored to their natural states, the 
secret of the elixir is lost, and all ends happily. 

There is a wealth of comedy running throughout 
the five reels. For instance, there is-a scene where the 
dolls, looking for a minister to marry them, go into the 
sample room where the other dolls are kept. No 
minister is to be found, but an excellent substitute in the 
shape of a wise-looking judge with a wig is discovered, 
and our hero proceeds to bring him to life with a drop of 
the elixir which he still carries with him. After the 
ceremony the judge himself comes into possession of the 
bottle of elixir and proceeds to liven things up in general. 
He pours some of the magical fiuid into the engine of a 
toy automobile, which, responding to its stimulus, goes 
on a rampage, carrying the judge along as passenger. 
in a disastrous smashup the judge loses his head, but, 
nothing daunted, flops about in search of a substitute. 
He finally lands on a baseball, which he sticks on where 
his head should be, and a 
drop of the elixir does the 


A difficult problem in synchronism. The farmer must time his movements 


to those of the dolls 
unnatural movement anywhere, and the lines drawn on 
the baseball flow from the pencil as easily and un- 
interruptedly as if it were held by the hands of an artist. 


The Use of Rice Hulls as a Fuel in Italy 


N view of the situation in Italy as regards fuel, many 
substances heretofore considered as waste products 
are being made the subject of experiments with the idea 

















The sleeping watchman’s shoes are nailed to the floor 
to keep his feet quiet while the action proceeds 


of securing a combination that may be used as a sub- 
stitute for coal. 

Rice cultivation is one of the principal industries of 
lialy, and particularly in the Turin consular district, 
the annual Italian rice production being about 660,000 
tons. Of this amount about 100,000 tons is rice hulls. 
It is estimated that there is at present on hand about 
200,000 tons cf hulls from the 1915 and 1916 crops which, 
owing to the embargo on exportation from the kingdom, 


rice hulls incombination with different bind- 
ing agents, but while the resulting briquets 
gave every satisfaction from the stand- 
point of heating, yet the initial cost of the various binding 
agents made their cost too high for practical purposes. 
The experiments, however, are being continued, and it is 
hoped that in the near future a briquet can be manu- 
factured that will be satisfactory from an economic 
standpoint. 


Miles of Railway Through Waterless Country 


HE longest tangent in the world, 330 miles without 

the slightest variation from a straight line, oceurs on 
the railway linking Western Australia to the eastern 
States, which was formally opened on November 12th. 
In the 1,052 miles of line between Port Augusta and Kal- 
goorlie there is not a single tunnel and very few cuts, 
while at only a few places on the eastern section is the 
ruling grade of one in eighty approached. The 330-mile 
straight occurs in the great limestone region of the 
Mullarbor Plain which the line traverses for over 500 
miles, a region in which there are no hills, no valleys, no 
rivers, no trees, and no water. 

When the line was begun in 1912 the country along 
four-fifths of the route had not a single inhabitant except 
a few wandering aboriginals, and absolutely no perman- 
ent surface water. Indeed water has been the one 
great difficulty of the line. At a few points reservoirs 
have proved successful but for the most part the only 
supply available has been drawn from wells and bores. 
This water contains such a high proportion of solid 
matter and acids that it is very unsuitable for locomotive 
use, rendering special devices necessary, while in places 
it is salt and condensors have had to be erected. At 
one period during construction water for all purposes had 
to be carried over 300 miles by train on the western 
section. i 

The line gives the first communication by land between 
the two halves of Australia and opens up an area of a 
quarter of a million square miles now unoccupied. In 
spite of the scanty rainfall, averaging well under 10 
inches a year, much of this country is well grassed and 
grows salt bush and other edible plants which would 
carry large numbers of sheep and cattle if water can be 
provided. It will also give access to regions which may 
contain mineral deposits. The cost of the line has been 
about $40,000,000. 


A Regiment of Baby Greenhouses 


NTENSIVE production, the modern manufactur- 

ing slogan, is not confined to the factory. Under 
the stimulus of war-time needs, the idea embodied 
in the familiar enough greenhouse has spread won- 
derfully. Instead of midwinter fresh vegetables being 
a high-priced luxury met 
only in the most exclu- 





rest. The only thing lacking 
is features, but this defect 
is quickly remedied by the 
hero doll, who takes a pencil 
and draws the necessary eyes, 
nose and mouth. 

Perhaps no better illustra- 
tion of Mr. Moss’s art and 
the extraordinary care and 
patience required in this 
work could be given than an 
explanation of the filming of 
this little scene. When pro- 
jected on the screen the 
scene, lasting perhaps twenty 
seconds, is as marvelously 
realistic as if it were actually 
done by a living person. 
Every movement of the 
hero doll, who manipulates 
the pencil, the judge doll 
who receives the decorations 
and the girl doll who assists 
in the operation, is perfect. 
From the beginning to the 
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sive hotels, some of them, 
at least, bid fair this year 
to be found in every English- 
man’s home. 

We show a picture indicat- 
ing how this is being ac- 
complished, which makes it 
plain that no slacker acres 
are to be tolerated in British 
gardening circles. This tre- 
mendous expanse of glass 
jars or “cloches,” as the 
French call them, covers a 
quarter of a million heads of 
lettuce. By their use the 
ground is kept working for 
365 days a year, and the 


early spring food supply 
materially increased. And 
since this ground would 


otherwise be lying idle at this 
time of year, while all the 
labor is supplied by women, 
the entire crop represents a 
net gain over the old way of 








end there isn’t a false or 


Growing 250,000 heads of winter lettuce under glass jars 


doing things. 
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The Heavens in January 


How Some of the Brightest Luminaries Compare with One Another 


a most conspicuous object in the heavens at the 
beginning of this new year is the planet Venus. She 
about S P. M.,. when the 


month begins and, though nearer the Sun in the sky than 


is an evening star, setting at 
she was last month, is farther north, so that she is fully 


as conspicuous, especially as she is at her greatest 
brightness 

To the naked eye, 
far brighter than anything else in sight, except 


Measurement of the 


Venus seems simply i brilliant star 
obviously 
con- 


possibly Jupiter brightness 


firms this, and shows that now, at her best, she appears 


seven times as bright as Jupiter, thirteen times brighter 
than 


Pole Star 


Sirius, and four hundred times as bright as the 


T he average star-gazer would prob ibly be surprised to 


learn that the difference between Venus and Jupiter 
was 80 great, and would have been inclined to guess 
that Jupiter was fully half way between Sirius and 
Venus in brightness; but there can be no doubt of the 
truth of the statement just made, which rests upon 
the results of a long seriesof careful observations. The 


impression made by a casual glance at the three bodies, 
as they may now be seen in the evening 
sky, is falsified by two things 

First, when Venus and Jupiter are 
simultaneously visible, at about the same 
altitude above the horizon, as the twilight 
fades, the bright 


western sky, and Jupiter upon the much 


Venus is seen upon 
darker background of the eastern heavens 
so that he looks disproportionately bright 
dark, 


Venus is very low, and her light is much 


Later, when the sky has become 
enfeebled by passing through a great thick- 
ness of our atmosphere, while Jupiter is 
high, and much less affected. Whether in 
the twilight or the dark, therefore, we are 
the bright- 
that of 
It is only when both planets are 


almost certain to over-estimat« 


ness of Jupiter, compared with 


Venus. 


evening stars (or morning stars) at the same 


time and can be seen together on the 


same background ol sky, and at the same 


altitude, that the great difference in their 
brightness becomes conspicuous 
Again, when comparing Jupiter with 


Sirius, the former is much higher in the 
evening sky, and loses less light by the 
absorption of our atmosphere, so that in 
this 
exaggerated 


case the difference in brightness is 
All these influences combine 
to produce the erroneous impression that 
more comparable to 


Jupiter is nearly 


Venus than to Sirius in brightness 


Z oc ock 
The Planets by Daylight af rosea 


At 10% 
At 10 o'clock 


Conclusive evidence of the far greater 
brightness of the nearer of the two planets 
is, however, afforded by the attempt to see 
them by daylight. 
be seen a little before sunset in 
knows just where to look for him, but he is faint and hard 
to find, and can only be seen when the Sun is low But 


Jupiter, it is true, can 
clear weather, if one 


Venus under the same circumstances, is a conspicuous 
object, and she can be seen without optical aid even at 
noon, when Jupiter is wholly lost in the glare of the 
sky. 

The only difficulty in seeing Venus in the daytime is to 
She is bright enough, but very small—a mere 
and to search for her 


find her. 
luminous point to the naked eye 
in the trackless blue of heaven is as difficult as to seek 
the proverbial needle in the haystack 

When an equatorial telescope is available, it may be 
directed toward the planet, which may then be picked up 
with the naked eye by sighting along the outside of the 
instrument; but this is not usually practicable for the 
If one knows approximately in what direction 
“sweeping’’ of the 


amateur 
to look for the planet, a little patient 
sky with the eyes will usually be rewarded; but she is 
such a tiny speck, and the region of really sharp vision 1s 
so small, that one may sweep by the planet, above or 
below, several times before picking her up. 

The best guide in finding her, when available, is the 
crescent moon, and this will be at our disposal at the 
beginning of the present month. On January 15th 
at 5 A. M., the Moon and Venus are within two degrees 
of one another. On the evening of the 14th, therefore, 
Venus will be about seven degrees east of the Moon, 
and on that of the 15th about seven degrees west of the 
Moon, and in both cases about one degree south of a line 
drawn from the Moon to the Sun. For three or four 
days following, she can be found close to the line joining 


o'clock 





By Henry Norris Russell, Ph.D. 


the Sun and Moon, and a little less than 40 degrees from 
the Sun. 

The novice may have some difficulty in estimating 
distances in degrees, but will not go far wrong if he as- 
sumes that seven degrees is equal to one half of the 
the thumb and first finger, 


apparent distance between 


when held at arm’s length from the eye and separated 


as widely as possibie 
The Crescent of Venus 


Telescopically, Venus appears this month as a fine 


crescent At the beginning of the month the crescent 
like the Moon five days old, and the planet’s 


horn of the 


is wide, 


ipparent diameter, measured from one 


crescent to the other, is almost forty seconds of are 
By the end of January, when she has come almost into 
line between the Earth and the Sun, and sets shortly after 
six o’clock, she appears as a narrow crescent, of width 
one-tenth the 
but fully 60 seconds from point to point. 
all through the month, the 


very 


less than distance between the horns, 


Under these 


circumstances, and, indeed, 


crescent form of the planet can be seen with a 


> At 9 o'clock: Feb. 6. 
o'clock: Feb. 14. 
At 8 o'clock: Feb. 21. 





At 8's 


Jan Southern Horizon 
ee 
Jan. 22. 


At 9% o'clock: Jan. 29. 
NIGHT SKY: JANUARY AND FEBRUARY 


low magnifying power. A powerful field-glass, magni- 
fying four or five times, will bring it out to a trained eye, 


and a good prismatic binocular, with a power of eight 


or ten, shows it conspicuously. Indeed, with such a 
power, the crescent of the planet looks a quarter as big 
as the Moon, though one would hardly suppose so 


at a first glance. 

Though a very beautiful object on first acquaint- 
Venus is an exceedingly annoying body for the 
more serious observer. Her beautifully white surface— 
covered probably with a thick mantle of clouds—shows 
no distinct markings, and the faint shadings that are 
difficult to be sure about that 
experienced observers cannot agree even on the funda- 


ance, 


sometimes seen are 80 


mental question whether or not the markings are per- 
manent. 

The late Dr 
markings existed, but that they were faint, as if seen 
Professor Barnard, 


Lowell was convinced that permanent 


dimly, through a foggy atmosphere. 
on the contrary, is sure that the ill-defined shadings which 
he has sometimes observed from 
night to night. Both observers agree that the markings 
on Mercury are permanent, so that it seems reasonable 
to attribute their disagreement here mainly to the ex- 
cessive difficulties of observation. When such doctors 
disagree, the amateur may well be content with the 
beauty of his telescopic view, without attempting to see 
more than the outline and color of the planet. 


The Heavens 


were not the same 


The winter constellations are now in their glory. 
Orion is fully south, more than half way up to_the 


Zenith with Canis Major and Columba below, Canis 
Minor on the left and Taurus and Gemini above. Low 
on the horizon observers south of Virginia may see 
Canopus, the brightest star next to Sirius in the whole 
stars in our stellar 
system, since it probably exceeds our Sun at least ten 


heavens and one of the greatest 
thousand fold in brightness. 
Leo is well up in the east and the forepart of Hydra is 
visible in the southeast. The Great Bear is conspicuous 
Draco and 


visible below the Pole and Cassiopeia and Cepheus in 


in the northeastern sky. Ursa Minor are 


the northwest. Perseus is above the last and Auriga 
Andromeda and Aries 


are in the west above Pegasus, which is setting. 


still higher, practically overhead. 
Cetus 
and Eridanus occupy the southwestern sky which is the 
dullest region in sight 


The Planets 


Mercury is in conjunction with the Sun on the 3d 
and after this date is a morning star. 


He is best visible 
his greatest elongation on the 25th 
when he is nearly 25 degrees from the Sun and rises at 
5.50 A. M.; but, being in Sagittarius, and 
therefore very far south, he is poorly placed 
for observation in this latitude. 


about the time of 


Venus is an evening star, as described 
above. Mars is in Virgo, and rises about 
10.15 P. M. in the middle of the month. 
By the 3lst he has come within eighty 
million miles of the earth, and looks ag 
bright as Arcturus, though less than half 
as bright as he will be next March. Jupiter 
is in Taurus crossing the meridian early in 
the evening, and remaining visible until 
4.30 A. M. on the Ist and 2.30 on the 30th. 
Saturn is in opposition on the 31st, and is 
visible all night long. 
eastern part of appears 
almost equal in brightness to Arcturus or 


He is then in the 


Cancer, and 


\ 
\ 


Capella, but not quite so bright as he was 
a couple of years ago, since his rings are 


Western 


Uranus 
is in Capricornus, lost in the evening twi- 
light. Neptune is in Cancer and is in 
opposition on the 26th. At this time he 
is in 8 h. 32m. 12s. R.A. and+18° 41’ 20” 
declination, and is moving 6.9” west and 
25” north per day. He is of the 8th 
magnitude, and is visible in a very small 


now seen at a more oblique angie. 


telescope, but is hard to distinguish from 
the neighboring stars. 

The Moon is in her last quarter at 
7 A. M. on the 5th, new at 6 P. M. on the 
12th, in her first quarter at 10 A. M. on 
the 19th, and full at 10 P. M. on the 26th. 
She is nearest the Earth on the 15th, and 
at her remotest point on the 3d and 3lst. 
During the month she is in conjunction 
with Venus on the 4th, Mercury on the 
lith, Uranus on the 14th, Venus on the 
15th, 2ist, Neptune on the 26th, 
Saturn on the 27th and Mars again on the 31st. 

Princeton University Observatory. 
1917, December 16th. 





Jupiter on the 


Descents from Doomed Captive Balloons 


UR cover illustration this week depicts a phase of 
modern warfare which is full of danger and adven- 
ture, appealing to the same class of intrepid young men 
as the aviation service: the observation balloon service. 
When captive balloons break way from their moorings 
and begin to float with the wind toward the enemy lines, 
or when a hostile airman sets the captive balloon afire, 
the life of the occupants is anything else but monotonous. 
For it is then a case of trusting to luck in a parachute 
jump, or remaining in the basket and being either cap- 
tured by the enemy or burned to death, as the case may 
be. At present practically all observation balloons are 
provided with a parachute for each occupant. The 
folded parachute is enclosed in a metal container and 
hangs at the side of the basket. When the occupants 
must abandon the balloon they each get into a simple 
canvas harness which is connected to the parachute, and 
jump out into space. For the first hundred feet or S80 
sach balloonist falls like a plumet, but suddenly the 
parachute unfolds and spreads out above and the down- 
ward rush is checked. But the greatest danger is met 
when the landing is made. Often the parachute turns 
on one of its sides, and, under the influence of a strong 
ground wind, drags its human burden after it at an 
alarming speed. It is then that quick action is neces 
sary, as the cover illustration depicts. 
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Reducing Speeds Magnetically 


A New Step-down Gear. Adapted for Use on Turbine-driven Ships 

















Diagram illustrating the operation of the 


Fig. 1. u ; 
magnetic reduction gear 


VERY ingenious gear has recently been invented 
for use in turbine-driven ships to permit a high 
speed turbine to drive the propeller shaft at its most 
This gear is magnetic, and it operates 
It can be designed for 


efficient speed. 
on an entirely new principle. 
a great range of reduction ratios, the 
being about 6 to 1 and 40 to 1, and the higher limit can 
be obtained in a single step. 

The principle of the gear can best be understood by 
referring to the diagram, Fig. 1, which represents a 
Here we have the driven or primary 
field element A, which is rotated by suitable clutch 
connection with the turbine shaft. This field element, 
which consists of two poles, is energized by some suitable 


apparent limits 


typical design. 


source of current. Surrounding it are two stationary 


cages or stators, B and C, the stator B consisting of 


magnetic bars of laminated sheet iron 


ary will rotate against instead of with the driver. The 
torque on the secondary is not exerted by the primary, as 
in a magnetic slipping clutch, but is obtained by the pull 
of stator teeth on the secondary bars, while the primary 
merely furnishes the magnetic force. The secondary 
and stationary teeth form as many alinements as there 
are poles, so that if the driver is provided with more 
than two poles the ratio between the secondary and the 
stator teeth must be such as to provide the same number 
of alinements. Then, when the field poles are mag- 
netized, the stator teeth will assume a position of greatest 
magnetic reluctance—that is, they will move into aline- 
ment with the stator teeth where the magnetic flux is 
greatest. Thereafter, the field cannot without 
a corresponding movement of the secondary at an 
angular velocity determined by the reduction ratio. 

This new magnetic gear is characteristic of a mechanical 
gear in that it has a fixed ratio of reduction for which it 
has been designed, and in this respect it is like a syn- 
chronous motor which when supplied with an alternating 
current of fixed frequency will rotate at a corresponding 
speed; in the gear it is the speed of the driver, in place of 
the frequency, which determines the speed of the second- 
ary or driven element. It resembles the synchronous 
motor also in its ability to carry a certain maximum load 
before falling out of step with the driver. In designing, 
therefore, a suitable overload margin must be allowed 
above the normal operating load. 

In order to corroborate the working of the principle of 
this gear, an experimental machine was built, and to 
save time a stator and other parts that were on hand, 
were used in A photograph of this 
machine is reproduced herewith. It has a field with six 
The stator consists of a single cage, which sur- 
rounds the secondary. The inner stator, indicated at B 
in Fig. 1, was omitted from this machine. There are 
33 bars or teeth in the secondary and 27 on the stator— 
the reduction ratio, therefore, is 5.5 to 1. The opera- 
tion of this gear is indicated in the accompanying chart, 
Fig. 2, in which the curve / represents the maximum 
loads the machine will carry with corresponding ampere 


move 


its construction. 


poles. 
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Fig. 2. Chart showing the operation of the 
experimental machine 
turns per pole. It will be noted that the first part of 
the curve resembles the torque characteristic of a series. 
motor while the latter part is much like a saturation 
curve and indicates that by increasing the pole and 
stator sections, the increased force beyond the bend of 
the curve would be made available for increasing the 
flux density at the bar gap and therefore adding ma- 
terially to the torque of the secondary. 

Based on the tests of the experimental machine, 
designs have been prepared for a full-sized unit, which is 
shown partly in section in Fig. 3, while Fig. 1 represents 
the arrangement of poles and teeth in the primary, 
secondary and stators. In the two drawings the same 
reference numerals are used for corresponding parts. 
This gear is arranged for a normal horse-power of 1,500 
and an overload margin of normal field of 60 per cent, 

reducing the speed from 3,600 r.p.m. to 





mounted on non-magnetic supporting rods, 
while the stator C is built up of toothed 
The rods and teeth are 
magnetically energized as they come 
within the field of the primary element, 
so that as the latter rotates it sets up a 
wave of magnetism that around 
the stators. Between the stators is the 
driven member D, also made up of bars 
observed 


sheets of iron. 


sweeps 


of laminated iron. It will be 
that there are 64 magnetic bars or teeth on 
each stator, while the secondary or driven 
member has 66; so that at only two points 
are the teeth of the stators and the secon- 
dary in alinement. With the parts at 
rest and under no load this alinement will 
be formed in the field of greatest magnetic 
flux—in other words, directly in line with 
the poles of the driving member, as shown 
at E in the diagram. 

Now, let 
member is 


the 
while 


us suppose that driven 
held stationary the 





109, a reduction ration of 33 to 1. This 
machine contains an additional stationary 
cage inserted between the field and second- 
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ary, the purpose of which is to increase the 
torque on the secondary. A _ torque 
practically double in value is produced on 
the secondary without increasing the 
core length. However, the field ampere 
turns must be increased to supply the 
necessary force for the added gap. A sub- 
stantial cut in weight and an increased 
efficiency are the result. 

The field has been especially developed to 
fill the requirements of high speed, balance 
and simple machining. It is circular in 
section and can be practically finished on 
the lathe and boring mill. 

The field wound directly in 
circular grooves turned in the core, com- 
prises a bare strip insulated from the core 
by substantial insulating plates and 
between turns by a strip of fish paper 
The insulating plates are of such thick- 





copper, 








driving member is rotated to the position 
F, as shown in broken lines. As at this 
point the teeth of the stator and the secon- 


Fig. 3. 


Design of a 1,500 H. P. gear reducing from 3,600 R. P. M. to 109 


ness as to wedge the strip in the groove 
under tension so that once wound and 





dary will be out of alinement, the magnetic 
force will set up a torque between the teeth 
which will only be satisfied when the 
secondary is permitted to rotate far enough 
to bring its teeth into coincidence with the 
teeth of the stator and at the point of 
greatest magnetic flux. In other words, 
while the driver is moving through the 
angle A O F the driven member moves 
through an angle G O F. In a complete 
rotation of the driver there will be a move- 
ment of the secondary through the spaee 
of two teeth; in other words, there will be 
a Speed reduction of 33 to 1. Of course, 
the driven member will lag behind the 
driver by an amount depending upon the 
load it has to carry. 

From a brief study of this diagram it 
will be noted that the reduction ratio is 
equal to the number of secondary bars 
divided by the number of poles in the 
primary, while the number of stator teeth 
in each cage must be smaller than the 
number of secondary teeth by the number 
of poles of the primary. On a moment’s 
consideration, it will be evident that if 
the number of teeth in the secondary is 
greater than that in the stator, the second- 





The ex 





perimental six-pole machine which gives a 5.5 to 1 reduction 


a 


held by a bronze wire hand, the consider- 
able centrifugal forces will be unable to 
displace it and thus cause unbalancing. 
The separating flanges serve to form a 
plurality of grooves to prevent a cumu- 
lative strain on the outer flange and to 
make possible a strip of reasonable width. 
Each groove contains two layers separated 
by an insulating plate and wound in op- 
posite directions so as to bring all leads to 
the outside for easy connection. 

Particular attention has been paid to 
the design of the cages. Their present 
arrangement combines the greatest possi- 
ble section in the laminated bars with 
maximum strength of the non-magnetic 
supporting rods. A non-magnetic ring 
having axial holes drilled through, into 
which the rods are pressed, serves as the 
supporting member for the laminated burs 
each of which is forced between adjacent 
rods and insulated from them by a fiber 
tube on the rods yy inch in thickness. 

The rings, in turn, are serewed to the 
spider of the secondary and the stationary 
end bracket of the stator respectively. A 
narrow ring, insulated from the rods, ties 

(Concluded on poge 503) 
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Inventions New and Interesting 

A Department Devoted to Pioneer "Work in the Arts 
meimmsnctid 
Spotting Slacker Soils described as extremely simple, but in advance of pre. 

N these war times when food is to fight our battles we vious methods. 

| can ies Se slacker acres.” A soil having insuffi- An effort is being made to introduce the processes into 
cient lime content is not prepared to do a very big “bit” commercial practice by urging the establishment of the 
for ite country. How can a farmer diagnose accurately industries, which require but small capital, and by 


the proportion of lime in s wheat field and thus know 


definitely hOw much crushed lime he should prescribe 
to build up its fertility to a really efticient basis? rhe 
simple test of litmus paper will reveal the general con- 
dition of acidity which will indicate the need of an 
ipplication of crushed limestone to counteract its sour- 


ness. but from that stage on it is usually guesswork. 
Shall he put on a little lime, and thus fall short of the 
big crop his acres shoul 1 produce, or shall he, on the other 
extreme, waste his money by purchasing more lime than 
his sour soil requires? 

question What the 


X-rav has done for medicine a new soil-testing machine 


There is now an answer! 
is prepared to do for wriculture | pon 1 small platform 
three glass containers are mounted ind connected with 
\ sample of weighed and sifted 
In the smallest of 


heavy rubber tubing 
earth is placed in the middle bottl 
the vessels is a small, carefully measured amount of 
muriatic acid The reaction of these two is registered 
in the third container of the series, called the main tester, 
above which rises a 22 millimeter gage The test is so 
simple that any one who will carefully weigh and measure 
can read the results direct from the graduated gauge 


In the words of the makers the principle involved is as 


follows: “When muriatic acid comes in contact with lime 
in the soil, through the chemical action brought about, 
gas is released from the lime or ground limestone. This 
gas being under atmospheric pressure, will cause the 
water to rise in the graduated gage, and, consequently, 
the more lime or limestone the soil contains, the higher 


per cent of gas will be liberated, and the higher the water 
will register in the gage Should the soil contain no 
lime or limestone, there will not be any gas to be released, 
and the water will remain still in the gage Should the 


soil being tested contain three tons of lime or limestone 


per acre, the water will rise automat! ally and register 
three tons , \ register of three tons per acre shows 
that no more lime is needed A reading of less than this 
amount will indicate need that the differ- 














The height to which the water rises in the tube of this 
soil-tester measures the amount of lime per acre 


drawing. The rulers are made of wood and are attached 


to the board, along which they slide. Both rulers and 
T-squares are provided with graduated scales. The 
electro-magnets obtain the necessary current either by 
connection with an electric-light circuit or from a small 
battery of accumulators 


Mexican Experiments with Banana Products 
— Bureau of Industries of the Mexican Department 


of Commerce and Industries, has recently con- 
ducted a series of experiments with products of the 
banana The varieties employed were the so-called 


“largos,”’ ‘“‘roatan,’’ and the “ guineo It is reported 


that flour, starch, vinegar, alcohol, fibers, paper and 
cardboard are among the products. The processes are 


offering special inducements in certain states where, ag 
in Vera Cruz and Tabasco, the banana plant grows in 
abundance. 

In the technical division of the Department of Com. 
merce and Industries a machine for peeling and cutting 
the banana has been invented and put into operation. 
It is made entirely of wood, in order to prevent the de 
composition of the fruit, and with the seven knives with 
which it is provided it can turn out 350 pieces per minute. 
The cost of the machine is about 1,000 pesos. 


Platinum Scarcity and the World’s Output 


poh atinue has increased greatly in price since the 
war started and many substitutes have been at- 
One explanation for the increased cost is 
the reduction in the output of the world as shown in the 
following table, where the figures represent troy ounces. 


tempted. 


COUNTRY 1915 1916 1917 
RI, o.0da Kkcececnense oe 30 100 60 
Colombia etna incite tie 17,500 18,000 25,000 
New South Wales and Tasmania 1,248 303 222 
Russia. rere .241,200 124,000 63,900 
United States....... ibe 570 742 750 


In 1916 the crude platinum mined in Colombia, 
estimated at 25,000 ounces, was refined in the United 
States, and reports received from domestic refiners show 
that 28,088 ounces of metals of the platinum group were 
recovered by them from all sources, foreign and domestic, 
of which the bulk, 24,519 ounces was platinum. Borneo 
and Sumatra produced 200 ounces in 1913, but no figures 
are available since that date. 


British Ban on Stainless Steel 


7O more stainless steel can be produced in Great 

4 Britain, where the discovery of this important steel 

alloy originated. A recent order of the British Ministry 
of Munitions reads as follows: 

“In view of the difficulties in getting 





ence between this amount and the three- 


ton standard be made good 


A Car That Makes a Business of 
Jumping the Track 


\ CALIFORNIA 


has installed wheels on one of its cars 


interurban railroad 


with a solid-rubber-covered portion for 
ordinary road work, and a flanged section 
alongside for use on the tracks. This car 
goes out to the farms that are located off 
the direct line, several miles from the 
tracks, there loading up with produce with 
which it returns to the track to go on its 
way city-ward. 








supplies of ferrochrome I am directed to 
inform you that from September 8th, 1917, 
the use of the same in connection with the 
manufacture of stainless steel for cutlery 
purposes is prohibited. Ferro chrome must 
only be used in connection with high-speed, 
crucible carbon steel and alloy steel, and 
in the case of the latter only where a 
priority certificate or other permit number 
has been obtained which will warrant the 
manufacture of the steel in question.” 

As will be seen, the prohibition relates 
only to stainless steel for the cutlery trade, 
and therefore, such steel can still be made 
for other uses providing that these are 
connected with the production of muni- 








At present only freight is hauled in this 
novel fashion, but passenger busses capable 
of leaving the track at any crossing are 
being planned. In quite the same way as 
the freight cars, these will call for passen- 


The track-jumping car mounting the rails from a 
grade crossing 


tions of war. That such uses exist is not 
generally known, but it appears that the 
material has proved extremely valuable 
for various engineering purposes, says an 
English authority. Apart from cutlery, 





gers and drop them again at their desti- 
nations on the return trip 

The inventor, owner of the line on which 
the new car has appeared, is working on a 
safety locking device to be operated from 
the driver’s seat, which will securely fasten 
the front wheels and keep them on the 
track. At present they are locked before 
the car starts, and a stop is necessary before 
they can be unlocked to permit the car to 
leave the track. 


A Drawing Table for Cripples 


A the exposition of instruments and 
apparatus especially devised for war 
cripples, which was recently held in Char- 
lottenburg, there was shown, according 
to a German Review quoted in the Revue 
Générale d’ Electricite (Paris), a table con- 
structed to facilitate industrial drawing 
and designing by table 
consists of a drawing-board in which are 
fixed a large number of small electro- 
magnets governed by pedals operated by 
the foot. The employed, 
such as T-squares, protractors, etc., are 
all provided with attachments of magnetic 
masses of metal, and the electro-magnets 


cripples. The 


instruments 








steel rendered stainless or rustless by the 
employment of chromium in its composi- 
tion is likely to become a big factor in the 
engineering industry of the future. 


Save Your Coal 


N effective poster has recently been 

issued by the Massachusetts Fuel 
Administrator, James J. Storrow of Boston, 
in which twelve practical hints on how 4 
fireman can economize his fuel and help 
win the war, are given. They are as fol 
Keep boiler tubes clean from 
soot and scale both inside and outside. 
2. Stop air leaks in boiler settings, flue 
doors, and cleaning holes. 3. Repair leak- 
ing steam pipes and valves. 4. Keep side 
and bridge walls free from ashes and clink- 
ers. 5. Keep ash pit cleaned out. 6. 
Keep your fire thin as your draft allows. 
7. Fire at short intervals and in small 
quantities. 8. Keep your fire bed level 
by spreading coal over thin spots. 9. De 
not stir your fire unless necessary. To do 
so will cause clinkers. 10. Do not fire 
lumps larger than your fist. 11. Regulate 
draft with dampers, not with ash pit doors. 
12. Work your fire by your automatic 


lows: 1. 








hold these in place while the workman is 


Entering the switch that carries the wheels off the rails 


damper, not your steam gage. 
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The Current Supplement 

HE current the ScIENTIFIC 

AMERICAN SUPPLEMENT, No. 2191 for 
December 29th, is the concluding number 
of Volume 84, and contains an Index of the 
contents of all issues from July to Decem- 
ber, inclusive. The article on The Reju- 
venation of Earth and Man is unusual in 
many and original 
theories on agriculture and the fertilization 
of crops. The Bridge Theory as Applied to 
Roads describes a new method of road 
building to meet the conditions of modern 


issue of 


respects, propounds 


heavy traffic, and is accompanied by several 
photographs. Production of High Temper- 
ature and Its Measurement reviews a paper 
describing some new scientific apparatus, 
and is illustrated by explanatory drawings. 
Improving the Automobile Engine describes 
a system of laboratory tests that measure 
the capability of the finished product. 
Popularizing Anthropology tells what some 
of our great museums are doing to make an 
important branch of science attractive to 
the public, and to illustrate the subject, it 





is accompanied by a large number of ex- 
New Helio- 


graph describes an instrument designed for 


ceptional photographs. A 


securing more accurate records than here- | 
tofore obtainable, and is illustrated by | 
several explanatory drawings and photo- | 
Recent 


reviews a number of new instruments of a | 


graphs. Progress in Pyrometry 4 


type very necessary in manufacturing | 


operations. There are a number of shorter 
articles of special interest, including The 
New Zeppelin, Trian Control, 
the Skin of Sharks other 


Utilizing 
and Aquatic 
Animals and The Potash Supply. | 
| 


New Developments in Training | 
Wartime Sailors | 

(Concluded from page 492) 
dependent isolation, not a bluejacket but | 
learns some phase of the work in one or 
more departments outside his own. Such 
& program is extremely beneficial in view 
of its broadening influences. In truth, for 
practically all these courses this related 
work, by no means in force at the Dun- 
woody station exclusively, is indispensable. 
The most notable example of this inter- 
department instruction occurs in the 
machinists’ class. Machinist’s mates are 
probably the real “handy men’”’ aboard 
ship. Of blacksmiths, copper- 
smiths, and gas-engineers are in more than 
one sense machinists. But their naval 
training usually begins at the forge, in the 
tin shop, in the gas and steam engine | 
laboratory, and they go to the machine shop 
proper for their finishing touches. With | 
the simon-pure machinists the order is 
reversed. They begin with four months of 
elementary work on the standard ma- 
chines, with instruction in pipe fitting, 
brazing, drilling, rebabbitting and tinsmith- 
ing, together with machine sketching in 
the drafting room, mathematics and form- | 
ulas in the and a series of 
lectures and exercises in heat treatment. 
Then they are sent in sections to other 
departments for their related work. First | 
they go to the carpenter shop for two weeks | 
of patternmaking. They then proceed to | 
the blacksmithing quarters for an equal | 
period of forging and acetylene welding, 
thence to the gas-engine laboratory where 
they get theory and practice in engine | 
mechanism. The last two weeks for the 
machinists are in the coppersmith depart- 
ment, learning the fundamentals of sheet 
metal work. For the final two months 
these men return to the machine shop for | 
finishing work in the larger and more 
complex jobs, jobs that require a sure hand 
and quick precision. They then wind up 

with an examination for a rating. 
Among the most significant and striking 
functions of Dunwoo ly at present is to 
help supply efficient gas-engine men for 


course, 





classroom, 


the engineer crews of the new submarine 
chasers. To qualify for a chaser job a blue- 
jacket must be something more than a good 
motorboat pilot. He 
handle men and to 


must be able to 
stand up under tor- | 
rential weather on the high seas, to stand 
up on a little boat which the ocean never | 
handles gently. Above all, he must | 
be expert in theory and operation of gas- 
engines before 
four week 


he is recommended for the 
8’ finishing instruction on chaaie' 
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apparatus at Columbia University. But | 
Dunwoody has already sent a company of 
these aspirants to Columbia. A letter | 
from one of them reflects their ardent’ 
spirit: 

“We are busy every day from 8 till 6”’ it 
reads. “We haven’t time enough to do 
our washing. The first week they put us 
through the electrical laboratory and last 
week the mechanical. This week we are | 
somewhere on the Atlantic coast studying | 
the engines and seeing them made, and | 
next week, the last before we go to sea, | 
we are in the assembling department.” 


Steel Shells from Steel Castings 
(Continued from page 493) 
The natural contraction of the steel makes 
this simple. As soon as cool enough they 
short distance to large 
Here they are placed in a 
mechanism 


are removed a 
friction saws. 

revolving 
rotated while they are being nicked with 
the saw to a distance of about an inch int» 
the ingot, and about two or three inches 


where they are 


from the top—enough to insure a crop cf 
20 to 21 per cent. 

The removal of this metal by a drop 
offers a fracture of the ingot comprising 
about 80 per cent of its area and affording 
ample surface for inspection for pipes 01 
The fractured ingots 
are rolled onto a table where they are 


holes and porosity. 


|chipped for surface defects and finally 


inspected by Government inspectors before 
shipment to the forge This in- 
spection is urged by the company to be as | 


shop. 


severe as possible so as to avoid further 
losses. 

The foregoing description briefly relates 
the process until the shell blanks are 
shipped to the various forge shops where 
they are finished into shells. Severe 
specificiations must be met before the 
finished shells are accepted finally. That 


lis, after the ingots or blanks have been 


converted into shells, representative tests 
are made of the metal. To guard against 
ultimate rejections there, the company at 
its place of manufacture castsrepresentative 
ingots which it forges down into a bar 
134 inches in diameter. After these bars 
are heat treated, that is, annealed similar 
to the final method at the forge shop, they 
are turned down and tested. The results 
so obtained afford a check on the final 
acceptance of the metal. 

At the forge shops the blanks have a| 
corresponding steel die, the shape of the | 
finished shell, into which they are dropped 
after being heated to about 2,100 or 2,150 
degrees Fahrenheit. They closely fit this 
die. A hydraulic ram hits one end of the 
ingot and forces it into the die until the 
hot steel completely fills the space. As 
soon as the hot steel has filled the die, 
a piercing ram is forced in, forming the 
hollow part of the shell, the excess metal 
oozing out at the back. The walls at this 
stage are about 114 to 1% inches thick. | 
These rough shells are then annealed and 
and out to the proper 





machined inside 
dimensions. 

In forcing the ingots, cast in straight 
cylindrical molds, into the dies, it has been 
found that the sharp edge at the bottom | 
before long injures the die. To overcome | 


|this is the straight ingots have been cast | 


with a curved edge at the bottom, formed | 
by a solid mold which has a curve on the | 
outside formed by a 4-inch radius. A} 
still better method is the one already | 
referred to and lately adopted—the taper- 
ing ingot cast with the nose end and wide 
end up. 

The question of the relative merits of 
shells made from rolled rounds or from 
cast blanks has received some attention 


|and it is claimed that in the case of trans- 


verse physical tests—those taken crosswise 
to the axis of the round—the cast round 
or blank is considerably superior to the 
rolled round. 

Before the war the production of cast- 
steel shells was not large in the United 
States. There was but one plant devoted 
almost entirely to this class of work. Nor 
was the experience in making shells from 
steel rounds rolled from ingots extensive. 
Many foundries in the United States are 
now engaged in this important work and 
the number is growing constantly. Mili- | 

(Concluded on page 503) 
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A Wear-Resisting Cushion 
The cushioning qualities of wood fibre—the wear- 
resisting qualities of iron—are combined in the 








WOOD BLOCK FLOOR 


See how it is constructed. 

The concrete foundation—three to six inches deep 
according to load requirements. 

The pitch binder that holds the blocks to the base and 
to one another. 

The selected yellow pine blocks laid with grain vertical 
so that the fibre ends mat together to form a perma- 
nently smooth and level surface—a cushion that defies 
weight and wear, will not splinter, crack, crumble, or 
corrugate. 

The creosote that renders each block proof against 


decay——impervious to water—unaffected by acid. 
Endurance, comfort, adaptability—the trinity of 
that makes an 
economical of all industrial floors. 


advise you on any flooring problem. 


(Incorporated) 





BRANCH OFFICES 
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tf, Wood Block Floor the most 


Write for our booklet telling all about this floor. 
Engineering Department is especially well able to 


Ayer & Lord Tie Company 
Railway Exchange, Chicago 
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OUR BOYS IN SERVICE 


OUR ARMY 


AND 
HOW TO KNOW IT 


IN ONE 


two sooxs OUR NAVY 


AND 
HOW TO KNOW IT 





OUR ARMY 
Foreword by HOW TO KNOW fT 
Hon. Newton D. Baker . 


Secretary of War 





“The flag has been 
lifted and around it 
thousands of our 
young men arerally- 
ing in the uniform 
of its service.” 
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(OUR NAVY 


HOW TO KNOW IT 


Foreword by 
Hon. Josephus Daniels 


Secretary of the Navy 


“It is fitting that 
the public should 
know the history 
and significance of 
the uniform and 
markings.” 








Every Question About the Personnel of Our Army and Navy 
Answered in This Book 


Cover, by James Montgomery Flagg, in colors, 128 pages, 585 illustrations, 293 


incolors; 10 pages of maps, showing the boundaries « 


£ military departments, loca- 


tion of Army forts, arsenals, cantonments, camps, aviation training camps and 
officers’ training camps, navy yards, naval training stations, aviation stations. 


Full description of uniforms and insignia worn by Officers and Enlisted Men 


in both branches of the service. 


Flags of all nations in colors. 


SPECIAL MAIL ORDER OFFER 


+ SCHENTIFICAMERICAN 


tion we will send a copy 


If you would keep infc 
the war, particularly our 
it and the big things that 


sources and manufacturing 
of this country, you will 
find the“‘Scientific A mer- 
ican’’ indispensable. 





MUNN & CO. Inc., Publishers / 


Woolworth Building, New York * 


book with our compliments. 
med of 


being done to develop the re- 


THIS BOOK and SCIENTIFIC AMERICAN 
TWO DOLLARS 


To New Subscribers sending us $2.00 in 
payment for Six Months Trial Subscrip- 


of the above 4 MUNN & CO. 
- Publishers of 
r Wostrer’s Bide 
New York 
Enclosed find $2.60 
for which send me the 
Scientific American 
v for six months and a 
copy of the book “Our 
7. Army and Our Navy.” 


art in 
are 


The Edition of this Book is Fs POR ciicccecnccnnoniicenianions 
Limited, ORDER NOW. 
EE IE 

















502 


Note.—Illustrated articles are marked with an asterisk 











(*). 








SCIENTIFIC AMERICAN 


INDEX 


December 29, 19]7 


Look for the general subject rather than the supposed specific titles of articles. Thug; 

















$i 
} 


, ‘ . , e ss #8 ” 
“Aeronautics,” “Automobiles,” “Meteorology,” “ Panama Canal, 
A Southern he phere year-book 5 | BALLOONS See AERONAUTICS = 
lime char wor 203 | BARK, resilient Chinese 365 | 
“ABSENT” tests for gun "209 Time service, telep! 203 | BED, PORTABLE *] 
AERONAUTICS. See als NATIONAL lime signal, new. 39 | BIOGRAPHY, including OBITUARIES 
DEFENSE AND WAR, THE EUROPEAN MET RS | Avery, George Augustus 269 
ACCIDENTS American Met Society. ...... 95 Duddell, William $51 
American statisti 187 i s of meteorites . 267 Forbes, Charles, M.D 311 
Mirage collisior 2 Observations, 1916 171 Ganz, Albert I 171 
ONSTR ri Origin of meteors Re Goeldi, Dr. Emil 471 
Aeroplanes in the aking 724 Herschel, Sir William.......... 401 
Battleplane problei "2 Eclipse of December 28 *422 Huggins memori 203 
Fire danger, elimination of 25 lotal eclipse of Jan. 8.........- 267 Maxwell, John Earle 309 
German sagacit 79 SERVATIONS Roberts, Richard t 203 
Permanent exhibit v Litchfield Observator 23 | Selous, Capt. F C 283 
Propeller, varying-pit *358 Royal Observat Belgiun 955 | BIOLOGY 
Types wding, A rica "239 PLANETS Anthropology, practical 23 | 
DIRIGIBLES Asteroid bservation of 23 Bacteria in Arctic Ocean 7 325 
Advantage over a pl 257 Asteriod aria 23 | a origin of, on planets 203 
American ** Blit "202 Jupit yhotog zg 171 | 5 
Field of dirig sible in wa 23 jm = Bye tellit 307. *332 Extinct bird, huge 379 
Parachute, descent fror 7495 | Jupiter, what we see « 359 | Fowls, fecundity in 309 
Super-Zeppe lin secret F586, "44 Saturn's ring and star 435 Sparrow trap, curious *457 
Trans-Atlantic airship "442 Smallest celestia ect 267 Strange fatality *291 
What of the d t "366 STARS y BLIND, electric device for 264 
Zeppelin disaster in Frar 24 | Census of the sky 23 | BOATS. See MERCHANT MARINE AND 
FLIGHTS, HT« Cepheid vari . 95] WARSHIPS ; ; 
Non-stop, Turin to Londor Double stars cat gu 171 BOILER HOUSE PERISCOPI 268 
FLYING BOATS | Globular star clusters 5 | BOILER WATER RECORDER 223 
Airplane folds like jack-knife "44 Light curves of cariables 39 | BOLT, NUT-LOCKIN( 14 
GENERAL Nebulae, catalogue of 435 | BOOK PUBLISHING 153 
Aer« plane fireproof 162 Nebula ibble 203 | BOOKS, fifteenth-century 73 
Cli pow seropla é 435 | BRASS, MELTING 235 
Fire t aerial ; Paralaxes ca f 23 | BRIDGES 
Mail ser Italiar 241 Scale of sta r 359 Battle to save a bridge *333 
Women as aircraft builders 187 Southern constellations : At) Britannia and the Great Quebec 
MILITARY : Spiral nebula, movement in... 267 Bridge ; 495 
Aeroplane-ambulance *385 Star clusters, study of 307 East River bridge, proposed .435 
Aeroplane and the war 43 Star in two nstellations 03 Old landmark gone. *291 
Airplanes by the thousand "415 | BUN | Quebec bridge, building the *221 
American airmen of ton “ “242 | Eclipse at South Pole 23 Que - bridge, ¢ »ympletion of *290 
Balloon, our first captive 241 | Eclipse of May 29th, 1919 171 | BRISTLE, STORY OF rH 276 
Battleplane, big 9o | Eclipse, total, June Sth 435 | Bl ILDInG CONSTRUCTION, 
Battleplane, Germany's Gotha. .*201 | Magnetic field #230 Ad bestos-cement sheets 140 
Beating Germany via the air 59 Solar prominences 359 oncrete elevators *155 
Bombing-planes, giant *138 Sunspot, great 307 | ongressional Library roof 227 
Building American aviation “414 Total eclipse of 1918........... 95 | House of rice husks i *13 
Camouflage, queer German 95 TELESCOPES Photography aids builders 230 
Caproni triplane a33 | Grinding lenses 9 | Rebuilding ~eenge 110 
Captive balloon on trawler 451} Invention of achromati ‘ 67 | toof corrosi« 92 
China's air service "445 } Mt. Wilson's reflector, *93, *100, 307 | Stones eftecte of frost. 187 
Classification of warpla *248 | Variable star observers 267 Ten million pounds *433 
Emergency rations 95 | Al rOMOBILES 
Eseadrille Cubaine 379 | ACCESSORIES AND SUNDRIES Cc 
Fighting on thre« ls 99 | Bookkeeper, mechanical *104 
lying experience, 3 years "244 | Brakes, oily, preventing 471 | CARTRIDGE CARRIER......... 307 
German aeroplanes 9 Carbureter, pure air for 241 | CEMENT from sugar beets......... 75 
German view of rival services 95 Carbureters, kerosene *48, *368 | CHEMISTRY 
German British activities 325 Change gearing, simplified 153 American chemists and war 240 
Giant Italian aircraft 187 Curtain fastener *27¢ Chemist of the railroad 282 
*Gothas” and British fleet 287 Cut-out to be abolished 241 Crucibles, iron 276 
Guynemer, fate of Capt 25, 379 Dimmer, hand-and-foot 153 Priestley memorial 387 
Hydroplanes for merchant ships.. 135 Fender, novel *276 | CHIMES, ELECTRICAI 401 
Insignia of Flying Corps *252 Headlight cor ! *178, 227 | CIVII ENGINEERING See 
Is airman’s calling dangerous? 23 Headlight, visored *140 BRIDGES, ENGINEERING, ett 
Italy's quiet progress 187 Jacking up without effort 401 | CLOTHES, steaming, at home 307 
Kite balloon destruction $25 Jack, quick-acting 471 | CLOTHING for our army *425 
Kite balloon, modern #249 Jack troubles 241 | COAL. See FUELS, AND MINES AND 
Less Zeps, more aeroplanes 54 Light, dirigible driving *119 MIN 
Marking our aircraft *63 Lubrication question 73 COMBU STION, SURFACE 161, 211 
Naval aircraft development 359 Stands for tire changing 5 | COMETS See ASTRONOMY 
Naval air service 241 Tires and tools together *140 | CONCRETE 
Observer s car, detachable 4 Wheels, wire and metal 471 Dam, multiple arch *172 
Seaplane, wingless *17% FUELS Ships of concrete *63, 66, *361 
“Shooting” with camera 23 Benzole for fuel 325 Testing machine *275, 493 
Signalling, aircraft 225 Coal gas as motive power 103, 387 Trimming machine, improvised. .*81 
Substitute for big gun 455 Economy, step toward 153 } X-rays test 88 
Target balloons, making *161 Fuel efficiency, improving 379 | CONVEYOR-BELT, banana #285 
Technical talent for N. A. C .118 Gas container, new 379 | COOKING UTENSILS, GLASS 113 
raining camps, work at 241 Gasoline, volatile contents 379 | COOPERATION, AFTER, what? 434 
Training observers 23 Illuminating gas 241 | COPPER, half-tone plate 285 
Types, leading, German *251 Motor fuels and the war........ 241 | CORK as heat insulator 49 
Wall of shells for airmen 325 GENERAL CORRESPONDENCE, 
Warplanes vs. Zeppelins 152 Acceleration, quick 5 115, 135, 157, 191, 207, A 
Zeppelin, aeroplane and para- Accessibility 241 311, 329, 347, 363, 383,439, 45 95,475. 
chute 474 Advertising abroad 5 | COTTON 
Zeppelins, des truction of 379 Civil aerial transport f Boll worm neutral zone......... 92 
MOTORS Crankshaft work, speeding Substitutes in Germany .443 
Development of engines *247 Dashboard ventilation CREMATION, PROGRESS OF 22 
Engines, eighteen-cylinder 187 Driver, selecting a 153 | CRIPPLES, DRAWING TABLE 
Japanese motor contest . -457 Electric's brilliant future. 477 | Sage Rone; Bip eae sha 500 
Liberty motor, the 222 Electric vehicle acceleration 373 
Testing laboratory 187 Electric vehicle, the 5: D 
Vaporization, better 455 Emergencies, motor car 
AFRICA, changes in North .324 Engineer, what is an | DAM, DUNDEE FALLS......... *129 
AGRICULTURE Exhaust fumes in garage DAM, multi-arch concrete. ....... *172 
America faces war tragedy *117 Fabrics, fire-proof DAYLIGHT SAVING, Hawaii |_| .325 
Banana products 500 French after-war model DECORATIONS of our fighting men*456 
Cattle poisoning from cherry 373 Garages, last word in ESERT SIGN- a RE 401 
Cattle tick quarantine 451 Gasoline and insanity DISE ‘SES See MEDICINE and 
Chemical fertilizer, Italy 371 Grade crossing, serpentine *178 SURGERY. 
Cicadas and soil composition. ... 39 Grinding wheels................ -203 | DISHWASHING MACHINE ..... *81 
Corn that can't be killed ——— Joy riding by officers............ 153 | DOCKS. 
Correspondence courses 223 Patriotism and profits............ 379 Dry-dock problem #169 
Dew, value of . *211 Road track fallacy.............. 471 Halifax’s $30,000,000 doc ks _ : Oy) 
Electricity, New Zealand 401 Teaching the beginner...... 73 | DYESTUFFS, artificial *40 
Electriculture equipment — Theft, protection against 153 
Farm machinery, aeans . -*27 Training with dual-centrol *161 E 
Fertilizer, lead as a ‘ ‘ 379 MOTORS. 
Fertilizers and weather eve 73 Auto and aero engines 241) ARTH. See ASTRONOMY, GEOLOGY 
Gasoline permits, France........229 Better intake air 495 
Goper pest, fighting 325 Carbon removers 325 | & ARTHQU AKES. See GEo.oey. 
Greenhouses, he *407 Cleaning intake air.............. 379 EDUCATION 
Hops, arsenic in 223 Lubrication, motor.............. 227 Academic freedom.............. 450 
Internal combustion engines ot Water injection............... .379 Education in wartime : 152 
Irrigating with warm water 417 TIRES. ; Industrial fellowships........ . 23 
Mice, plague of 34, *291 Bullet-proof tires................. 325 Russian University, new. 3 
Pink boll worm . 329, 359 Coton fabric, new........ *388 Schools drier than deserts. 28: 
Plow, double-ended *103 Double-casing tire 471 Vocational education act........ 130 
Potatoes grown in crates. *102 Partly-inflated tires : -331 | ELECTRICITY 
Research in Gt. Britain 131 Substitutes in Germany .153 ELECTRIC LIGHT. 
Rice waste in sugar 36 TRACTORS ° Ares under pressure............ 171 
Rice yield ruined 154 Agricultural tractors » 22, *81 Battery, new flashlight.........343 
Sampling tubes for farmer *352 Artillery horses, gasoline *459 Filament, renewable .......... 479 
Scientific agriculture, China 111 Attachment for pleasure car *196 Gas-filled specifications . -267 
Shifting sands of Astrakhan 307 Converted automobile 223 Globes, purple color of ae 
Small farm economy 271 Corn cultivator *81 Lamp-voltages, standardised. 401 
Soils, effect of climate on 223 Crawling tractor 50 ye ars ago *383 Portable lighting outfit "993 
Soils, spotting slacker *500 Gasoline “ horse’ 48 Searchlight, collapsing-tower.. . .*138 
Tractors — . 5, 22, 43, *274 Road work, tractor for *479 Show case camouflaged........... 223 
Weeds, eradicating 267 Small ingusetat crawle r *368 Tungsten filaments, be stter.... lll 
Wild relatives of crop plants 23 *Tank . *78, *385, 451 MISC ELLA NEOUS 
Yellow jacket, ve. skunk... 394 Trac i behind the tines cane 23 Ammeter, new type.. aoe sees *162 
NIMALS TRUCKS. . Battery charging simplifiec 401 
ee rare animals from 307 Army details standardized *120 Conduit in South America 73 
Bear, biggest known 195 Dump and stake body combined aa 20 Dry cell recuperation........... 401 
Goat, domestic, ancestor of 307 Emergency fire truck......... a 460 Electricians wanted, Army...... 451 
Horse surgery at front a *272 Hauling manganese ore........ #202 Furnace, new electrical.......... 155 
Lions, changes in captive... . 37 History's lesson to truck 350 Heater-stove, combination....... 343 
Mare, short gestation of..... 267 Liberty truck. *330, *460 Heating element, industrial MESS: 73 
Mooee, riding @............-- *457 Motor-driven commercial vehicle Heating unit, new............... 479 
Seals, new uses for.......... 435 *48, *120, *196, *292, *368, *460 - Insulation ‘rom fish ee 267 
Wild life protection 73 Moving large steel girder wena S++ Insulators, what about our 131 
ANTIQUITY, unraveling ‘ 300 Steam truck, new.........++. Pye Lamp-socket charging station. 283 
A RCTIC EXPLORATION. See Track-jumping Car..........+++ 500 Magnet steel, permanent . . 107 
: anae ’ : Unit body construction. .......*292 Motor, smallest in world. . *457 
ARMY Bes NATIONAL DEFENSE War truck, the new. .......+.- *308 Niagara, more power from *489 
‘ASTRONOMY. : P — Wrecking truck for firemen..... *120 Photographs by cable........... *71 
a 7 , USES OF. Power distribution after war..... 72 
me for extinct comets... .*210 Motor kitchen........... tees *137 Radio-active salts in battery. 343 
a rie : erry : 359 Stationary engine, converting or. = Rectifier air-blast.............. 171 
Tt mene Wee Sasceses sees P hs 32 Rectifying, method of......... 153 
a 5 survey of globe 307 Motor trucks to reseue........ 471 Selenium cell, multiple-unit..... *139 
Ronen SEEVey oS Grane — Supply railway service . *459 Standardization, France.........267 
wey oo Ast ical Society 23 Touring car as locomotive *196 Steam from electric energy. ......435 
yr cen a toma ot roan Ne richt.....203 | AVIATION. See aznonavtics. Telegraph sounder, new............ 131 
Daylight, measuring 338 Transformer oils, testing........ 126 
#160, #230, *332. *422 B Ft ar ra me Pen rere 4 
on at antmanatn 267 | ransmission line breaks......... 55 
sence S Setvaneney 95 | * ‘BACTERIOLOGY” 131 Transmission of photographs 267 
Royal Astronomical Society 95 | BAG that won't come open 101 Wire: high frequency resistance. . 5 
Society of Practical Astronomy 73 BAKERY, transportable army 314 Wires and the war................ 86 


a ees en = 








Wiring push pins, glass.......... 111 
Co ee eae *334 
RAILWAYS 
“Coasting "’ economy 267 
Pilot lamp for motormen........283 
Rail bond welding outfit *387 
Subway for Madrid.. 47 
Trackless trolley in service 301 


TELEPHONES 











etc., will give related articles much more quickly than by reference to the title. 


Cable, big submarine Je 
China, telephone in 34 
“ Cross-talk,’’ what is 17 
Device leaves hands free .28; 
Double-membrane phone 45 
Instrument like human ear...... “2 
Listening to two oceans........... 7 
Train, telephoning from 11 
Yucatan, telephone in l 
ELECTROPLATING machine . "Zan 
ELEVATOR despatcher electric ....*334 
ENGINEERING 
Executive and the engineer 222 
Old landmark gone *291 
Scout movement and engineer.. *381 
Vole anoes, setting, to work *305 
ENVELOPE, doub.e mailing........ *82 
EXPLORATION 
ARCTIC 
Aviation in polar regions........ 178 
Mae Millan expedition............ 171 
GENERAI 
arly Dutch voyages... -1l1l 
F 
i Pc cs anebekeaes 
FANS IN ARABIA 
FAN THAT MAKE S NO WIND. 
FIBR ‘DA all 
FIRES AND FIRE PREVENTION. 
See also sareTY and TREES AND 
FORESTRY 
Aerial fire-truck eoer re *63 
Brands from the burning 130 
Fire-escape, lazy-tongs.......@... *424 
Fire-fighters’ record 126 
Insurance, or prevention........207 
Prevention as war measure....... 22 
Starving a gas well fire 107 
Static electricity and fires...... 439 
*290 | 


W ood protec ting, from fire 

FISH AND FISHERIES 
Devil-fish, gre atest 
Number of eggs produced 
Refrigerating plants 
Salmon, facts abc 
Science in fish industry 
Skins, tanned aquati 
Squid and carp as food 
Utilization of w 


aters . 
ro TELI 


some 


ut 





FLAGS, HOW rH! *168 

FLOWER POT IRRIGATION 55 

FOG. See METEOROLOGY 

FOOD 
Brands from the burning 130 
Bread from banana flour . 92 
Bread from sugar beets 205 
Conservation, freight-handling.. .*109 
Consumer's contribution 266 
*Diseased"’ meat and fish 73 
Dried foods, economics in 110 
Drying food with fan 131 
Eggs, method of mailing. 223 
Eggs spoiled by wetting ... . 45 
Extending the bill of fare 301 
Facing a war tragedy *117 
Famine prices for wheat 43 
“ Fishiness” in milk products 153 
Fodder, making food from *177 
Freight system to conserve food *109 
Fuel values of foods *6§2 
Garden, model wartime *12 
Germany, new food-stuffs in 378 
Innerman of armies .*409 
Kitchen garden, the 1918 .342 


Milk as a food 
Milk for infants 








Milk, pasteurization of 451 
Ninety per cent Of wate®. 22.606 *176 
NN Ee 290 
Potatoes, using spoile p< 487 
Requirements, British............ 401 
Rhubarb leaves as food......... 203 
Rhubarb leaves, danger in....... 82 
School for army cooks........... 220 
Sugar, block, dispenser 223 
Sugar bow, filling the 288 
Sugar substitute................. 185 
Sugar: world’s supply........... 95 
Tomatoes, canning. *133 
War bread recipes................ 343 
ie nc<snsedkoneséaade 92 
Wild plants as fee. CesT 171 


FOOTBALL, OVAL, 


iG......*285 
FOREIGN GOMMERC IAL NOTES 


and Queries 18, 68, 108, 148, 
218, 277, 319, 372, 427, 464 
FORESTS. See TREES AND FORESTRY. 
FRUIT. 
Anti-frost GDPAY.....ccccceccces 379 
Apples, rotting of............... 73 
Apple trees, pruning of......... 5 
Fluted scale, parasite of 325 
Freezing tests with trees . .267 
Horse chestnuts, utilizing 471 
Olives, ripe, how made......... *357 
Oranges, branding-iron for. .*64 
Protection against frosts 431 
FRUIT KNIFE, GLASS.... 334 
FUELS. See also avTOMOBILES 
Coal at thirty cents a ton....... *79 
Coal economizer frauds 477 
Coal production, France 283 
Coal resources, Switzerland. 36 
Gas, advantage of using. 337 
Gasol ne, help save... 203 
Peat and brown coal. 30 
Petroleum in Britain 279 
Rice hulls as fuel 497 
Save coal and win war 456, 500 
War and domestic furnace... .. .450 
Wood as gas making material... .126 
Wood from National forests... .. 39 
Wood waste, fuel from.......... 368 
G 
GAGE, FLUID, remarkable... ....*316 
GAS ENGINE TESTING.......... 5 
GEM, A MONSTER.............*351 
GEOGRAPHY. 
“Haiti,” the mame............. 435 
Military geography, U 8... 95 
GEOLOGY. 
EARTH 
Geophysics, Gt. Britain.........471 
EE etc séccccoevecdl 
EARTHQUAKES. 
ntral Bureau......... erry, 
San Salvador eruptions.........*76 
VOLCANOES. 
Dermolith and aphrolith...... 325 
Exploring live voleanoes....... *37 
Katmai eruption............... 126 
Observations in v oleanology... . 55 
Prize for researches... ........ *'379 
Setting volcanoes to work...... *305 
GERMANY. 
Business trick, German.......... 157 
Copper, where Germany gets... .341 
Fuel and light economy........... 343 


= 
GLASS, COBMIC.....;.... +... aim 314 
GLASSWARE, y ACKING. .:°: . 138 


GOLD DRE DGE l, two-stacker...... *21 
GREENHOUSES, REGIMENT OFP*497 











GUNS. See ORDNANCE AND ARMOR, 
H 
AIR CUT by electricity. ......... 73 
SASS aaa *472 
ALIFAX’S NEW DOCKS *96 
AMMER THAT PULLS......... 118 
ARBOR, NEW YORK, che art of.....203 
EALTH. See MEDICINE AND SURGERY. 
EATING AND VENTILATION. 
Electric heaters, new............. 283 
Save coal and win war..........., 456 
HEELS, cure for worn-down.......,.. 401 
HELMET AND TRENCH TOOL, . 55 
HOSIERY PROBLEMB.............. 7 
I 
ICE-MAKING plant on wheels.... 
ILLUMINATION See also ELEC- 
TRICITY 2 
How Denmark is saving. 471 
Non- al airing lighting unit........ 451 
Office building lighting °° cane 
Theater without footlights... .. .201 
INDUSTRY. See TRADE AND IN- 
DUSTRY 
INSECTS 
Fireflies, flashing of........ 359 
Locusts | ee .379 
ocusts, utilizing........ 
N\ 4 
NVE NTION AND PATENTS 
Enemy patentee, rights of . » 
Inve ‘ntions new and interesting. .*13, 
. al (, *81, *103, “1: 39, *162, 
*180, *212, *232, *275, *316, *352, 
*387, *424, *444, <7 *500 
Inventions, recently patented. . *16, 
*85, *106, *122, *142, *164, *214, 
*234, *254, *278, *294, *336, *426, 
*462, *482 
Inventors whom I have known... .347 
Legislation on war patents... .. .320 
Mecca of inventors. : . 470 
Patents, new Commissioner of *479 
Trade marks in the Orient. . B18 
“Trading with enemy” act...... 363 
IRO a 
Carburizing iron by gas 158, 228 
Cast iron, corrosion of.......... 171 
Foundry in war area. ee 
National asset, Tennessee...... 236 
PUGMMOGEES WEB. 0 cc cccciccccsil 23 
| J 
JET INDUSTRY....... eoece . 5,82 
L 
LEATHER. 
Boots, utilizing old.............. 401 
Hides of sharks, etc.............. 471 
How little ae re up 371 
LEVELING, PREC : oud 1 
LIMESTONE DE POSITS. | 27" *: Sa 
LOCOMOTIVES. See rarLroaps. 
M 
MAIL BAGS, CLEANSING ..*119 
MARBLE and granite working “452 
MARK, MAKING YOUR *195 
MATCH SAFE, TOBACCO-BOX .. 55 
MEDALS of our fighting men 
| MEDICINE AND SURGERY 
American spas and war........ 359 
Bed for paralyzed, new........ 421 
Cancerous growth "315 
Crutches, new belt.............. *273 
Directory of health officers 307 
Disease, eliminating in war. .*159 
Disease, simulation of. .. 466 
Dressing cutter, electric. “444 
Drinking fountains , .. 283 
Electric shock, recovery from 55 
Electro-therapeutic set ........ *180 
De, eee 396 
Fly, how Tommy swats the... . .*180 
Gas gangrene, serum for.......... 325 
Glue jackets (capsules)........ *194 
YO PER Se 191 
Health conditions, Brazil. 137 
“Health insurance”............ 39 
Horse surgery at front......... *272 
Hospital barracks, standard. . . .*179 
Hospital ship equipment........ 55 
Ice-making plant on wheels .*327 
Infantile paralysis....... 2, 55, 105 
Insect carriage of disease .......187 
soenting SPAS 131 
Malaria, mobilizing against. . . . .240 
Midwife problem in South. . 435 
Miners’ consumption........... . 9 
Mortality, American cities. 435 
Mosquitoes and malaria. 174 
Occupation and mortality e208 
Radium for everybody ..........81 
Red Cross in war............. *420 
“Salvarsan” American.........444 
Salvarsan, bogus .............. 203 
Swamp fever treatment ........388 
Trinitrotoluol poisoning . . 471 
reulosis in France. . 1 
Vaccines in China. .. 351 
Vaccine virus, kee ine ésseeen .. 8 
MERCHANT MARIN 
Air cushions for ships .......- 135 
British Nona for, bp BS .ccae 241 
Building program, doubling....... . 2 
Composite ship construction .157 
Concrete ships ............: , 6 
Construction, merchantship... .. 1 
Dividends and the war............- 222 
German ships; quick repair . 2a 
Government control ........... 42 
Lake vessels for Atlantic....... *360 
Life-boat or life-buoy ......... *140 
Lifeboat, paper . . 459 
Life boat runs on land........- #387 
Life preservers, automatic ....*480 
Losses, shipping............+ . 110 
on ey rere . 359 
Safety first at sea............- . 152 
Salving ship's boilers........+ +e 
Saving ships from sands.... a 
Shipbuilding plant, largest. 
Shipping Board scandal .......-- | 54 
Ships of cast steel ..........- . 1 
Ships of stome........scceces .*361 
ar? with no reciprocating 2 
iner 
Shipyar 
“693 in 691 
Steel-and-wood ships....... 
Submersible ships......... 
Unsinkable ship.........- 
Welded ships............ 








Wooden vs. steel boats . 
METAL BORINGS, separating 
METALLURGIST’S PARAD 
METAL OF ALL WORK, A . 
METALS, blowpipe for breaking. . 
METEORO Loe. 

Aurora pone measurements... 
Aurora, how high is the...... .. 


(Concluded on page 504) 








58, 228 


*119 








December 29, 1917 


LEGAL NOTICES 


a 





OVER 70 YEARS’ 
EXPERIENCE 


PATENTS 


Trave Marks 
Desicns 
Copynicuts &c. 







INVENTORS are invited to communicate 
with Munn & Co., 233 Broadway, New York, 
or 625 F Street, Washington, D.C., in regard 
to securing valid patent protection for their 
Inventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign Pat- 
ents secured. 

A Free Opinion as to the probable patent- 
ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our Hand-Book on 
Patents will be sent free on request. 

Ours is the Oldest agency for securing 
patents; it was established over seventy 
years ago. 

All patents secured through us are de- 
scribed without cost to patentee in the 
Scientific American. 


MUNN & CO. 


233 Broadway Woolworth Building New York 
Branch Office: 625 F Street, Washington, D. C. 











Annual Subscription Rates for the 
Scientific American Publications 


Subscription one year............. _. $4.00 
Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama, 
Subscriptions for foreign Countries, one year, 
postage prepaid. . ee ee. 
Subscriptions for Canada, postage prepaid... 


The Scientific American Publications 


Scientific American (established 1845)....... 
Scientific American Supplement (established 
BB7G) ... ccesce iivanden. ae 
The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon applicatin 
Remit by postal or express money order, bank 
draft or check. 


$5.50 


.00 


Classified Advertisements 


column is $1.00 a line. No 
less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders murt be 
accompanied by a remittance. 


WANTED 

BY industrial concern near Pittsburgh, young man 
somewhat familiar with a transitand who can do simple 
drafting. State experience, whether married or single, 
and what salary would be expected. Good chance to 
proper person for advancement. Address M., Box 773, 
New York City. 

POSITIONS OPEN 
The Western Electric Company, Incorporated, 


has opportunities for physicists, engineers, designers, 
and draftsmen, for work of research, development, 
and design related to problems of telephonic, tele- 


Advertising in this 


gtaphic and radio communication which are matters | 


of public importance. Both temporary and perma- 
nent positions are open. Apply by letter, not in person 
unless so specifically soqueneye to F. B. Jewett, Chief 
Engineer, 463 West St., New York, N. Y. 


AGENTS WANTED 

AGENTS. 500%Profit. Free Sample Gold and Silver 
Sign Letters for store fronts and office windows. Any 
one can puton. Big demand everywhere. Write today 
for liberal offer to agents. Metallic Letter Co., 438 N 
Clark Street, Chicago, U.S. A. 

HELP WANTED MALE 

MACHINIST WANTED: Ist class all round machinist 
for experimental work. Must be capable of developing 
ideas. Reply stating age, S— and salary ex- 
pected. Address P. O. Box 26 Newark, N. J. 


J. M. COLMENARES 
Lima, Peru, Espaderos Street, No. 569, P. O. Box 277. 
Accepis important representations and attends to com 
mercial propaganda. 


FOR SALE 

PATEN1 for a Range Finder: the quickest and most 
accurate of any yet invented; has been tried from 100 
yards up to 20 miles. Amos C. Tubbs, Boicourt, Kansas. 

TO MANUFACTURERS 

RELIABLE French Firm with offices and engineer- 
ing shop in Paris wants connection with manufacturer 
to organize European Branch after the war. Schildge, 
L’rue Anbriot, Paris, 4. 








Accuraie Count 


HE Productimeter gives an absolutely ac- 

curate count or measure of your output— 
and besides you cannot afford to count by hand. 
A dozen styles adaptable to any counting prob- 
lem. Sent on 30 days’ trial. 


Write for catalog No. 36 


DURANT MFG. CO. 
Milwaukee, Wis. 


The Productimeter 


THE BREAKERS 


On the Ocean Front 
Atlantic City’s 
Newest Fire-Proof Hotel 


offers unusual attractions during 
Autumn and Winter Seasons. 
Luxurious lobbies, spacious veran- 
das, restful sun parlors and superb 
music. A palatial residence for 
those seeking rest and recreation. 


American and European Plans 


Ilustrated Literature and Terms Maiied 
Garage with Accommodations for Chauffeurs 

































| commercial 





SCIENTIFIC AMERICAN 


Steel Shells from Steel Castings 
(Concluded from page 501) 

tary preparednéss has been one important 
result. But still more significant and 
striking are the metallurgical develop- 
ments that have been brought to light. 
As the story unfolds it will be found that 
far-reaching advances towards sound steel 
have been the most vital achievement. 

It is said that previous to the war Ger- 
many was the most skilled nation in mak- 
ing shells by the method described. It is 
surely the simplest. It is even declared 
that that country can successfully cast 
such shells hollow or ready for machining, 
eliminaging the necessity of piercing and 
forging them. However may this be, the 
United States today is better prepared than 
ever, for many large and small steel foun- 
dries are now engaged in producing cast- 
steel shells, 


Strategic Moves of the War 
(Concluded from page 494) 


moving southeast, took Lydda, the junc- 


tion point of the Damascus-Beersheba 
railroad with the road from Jaffa to 
Jerusalem. With this place as a base 


troops were sent both northwest and seuth 
of the city to cut off lines of communica- 
tions. As these were successful, 
the Turks, in order to avoid being sur- 
rounded, were compelled to abandon the 
city that had been held by them con- 
tinuously for 600 years and to retreat to 
the north and east. The British com- 
mander with his troops entered the city 
on the 11th inst, established the necessary 
guards for all the places regarded as holy 
by Jew, Gentile and Mohammedan, and 
formally took possession. Thus has ended, 
with the exception of two brief intervals, 
a 1200 years’ possession by the Moham- 
medan of the Holy City of the Jews and 
Gentiles. 

And thus too has ended the dream of the 
Kaiser to redeem the Holy Land by German 
and industrial penetration; 
the English have also decided the question 
of the defence of Egypt by erecting 
Palestine as a bulwark. Egypt has never 
been invaded except through that country 
and across the Sinai desert. But there is 
still much to be done before victory can 
be said to have been entirely realized 
although what has been accomplished has 
by no means been a small military achieve- 
ment. It will no doubt be recalled that 
two years ago the Turkish forces threatened 
Egypt and also the Suez Canal which can 
be styled the greatest of the world arteries 
of trade. But since that time they have 
been driven back 300 miles with loss of 
men and guns that will be sorely needed 
if von Falkenhayn really intends to 
advance from Aleppo over the desert 
toward Mosul and the Tigris. The 
Turkish troops opposing the British 
forces must be so demoralized that for 
some time, they can offer little effective 
resistance. Already the English are re- 
ported as moving north of Jerusalem in 
pursuit of the Turks. They can follow 
the main roads due north to Shechem or 
Nabulus and to Samara where the Damas- 
cus railroad will be met. ‘It is more than 
probable, however, that the lines of ad- 
vance will follow the railroad nearer the 
coast until the line from Haifa to the Sea 
of Gallilee and Damascus is cut on the 
old plain of Jezreel. The latest reported 
advances have been north of Lydda along 
the Damascus railway, thus indicating that 
the principal forward movement will be 
along that railroad. 

It is possible that on this plain of 
Jezreel, where so many of the great battles 
of ancient and modern times have been 
fought, the final struggle of the Christian 
against the Turk for the possession of 
Palestine will take place. Defeat here 
would mean the retirement of the Turk 
across the Jordan and along the railroad 
to Damascus while the British with the 
assistance of their navy would continue 
north taking Haifa, Tyre, Sidon, Tripoli 
and Beirut, the last connecting link with the 
sea that the Turks could hold until Adana 
or the Gulf of Alexandretta is reached. As 
a whole it may be said that the conquest of 
Jerusalem and Palestine must have a 
tremendous influence throughout the Turk- 


moves 





ish Empire and the Mohammedan world— 
far beyond any military importance the 
final occupation of the country may have. 

It will certainly reaffirm and strengthen 
the prestige in the east of the Allied powers, 
once so badly shaken by General Towns- 
end’s surrender two years ago at Kut-El- 
Amara. 


Reducing Speeds Magnetically 
(Concluded from page 499) 

each of the cages on the other side and 
thus makes the cages thoroughly rigid. 
Screwed to the spider of the secondary 
cage is the main or driven shaft which 
extends through the bore in the field so 
that the field is partly supported by and 
rotates around the main shaft on bearings 
provided on either end. The two main 
bearings, one at the end of the main shaft 
and the other on a stub extension of the 
field sleeve, support the weight of the 
primary and secondary and thereby make 
the gear unit independent of the turbine 
and propeller shaft bearings. 

The main, and particularly the internal 
field bearings are oiled by pressure cir- 
culation, the oil being introduced into a 
circular groove in the center of the left 
hand main bearing through a hole; from 
the groove into the center hole of the main 
shaft through several evenly spaced radial 
holes; out at the right end of the shaft 
and back through axial grooves in the 
bearing surfaces into a circular pocket of 
the spider and through holes back into 
the reservoir of the main bearing. In 
order to reduce the windage losses to a 
minimum the high velocity field member is 
entirely enclosed by aluminum plates on 
either side screwed to the field with a thin 
strip fastened to the plates and enclosing 
the. outer circumference, so that externally 
the whole resembles a smooth drum and 
offers little resistance to rapid rotation. 

The weight of this unit including the 
thrust bearing estimated at 24,000 
pounds, which, it will be noted, is less than 
fifty per cent the weight of a mechanical 
gear for a similar duty. 

The losses are made up of the exciting 
loss, which in this design is normally 
4.5 K.W. or about one-third of one per cent, 
the iron loss and the windage and friction 
losses and the total should not exceed 
two per cent, making the efficiency 98 
per cent. The inventor and designer of 
this ingenious gear is A. H. Neuland of 
Bergenfield, N. J. 


British Army Free From Typhoid 
CCORDING to a statement made not 
long ago in the House of Commons 
by Mr. Forster, financial secretary of the 
War Office, enteric (typhoid) fever has 
almost completely disappeared from the 
British Army. The last weekly returns 
showed only four cases in the hospitals 
of France, 9 at Salonika, 3 in Egypt, and 8 
in Mesopotamia; a total of 24 cases. Up 
to November Ist, 1916, there had been 
1,684 cases of typhoid and 2,534 of para- 
typhoid, besides 353 indefinite cases, in 
the army in France; while in the South 
African War nearly 60,000 cases were 
admitted to the hospitals and there were 
8,227 deaths. 


Should the Astronomical Day Begin 
at Midnight ? 

seat the layman it seems like sheer per- 

versity on the part of astronomers that 
they should begin their day at noon instead 
of conforming to the practice of other 
people and beginning at midnight. The 
chief argument in favor of the astronom- 
ical practice is that it results in all the 
observations made on a given night bear- 
ing the same date. This advantage is 
partly offset, however, by the fact that 
solar observations, being made in the day- 
time, will often be on two astronomical 
dates though taken on the same (civil) 
day. Whether it would be advisable for 
astronomers to change their practice is a| 
question which has recently been raised 
in England by Sir Francis Dyson, astro- 
nomer-royal, and Prof. H. H. Turner. 
Universal international agreement would, 
of course, be necessary for such a change, 
and the greatest obstacle to making it 
would be the discontinuity it would in- 


is 





To the man of affairs 


who is answering his 
country’s call to arms 


“The Management of Your 
Estate” is a twenty-page booklet 
describing the services performed 
by thiscompany. It will interest 
every man who is giving thought 
to the safeguarding of his busi- 
ness interests while in the service 
of his country. We will gladly 
mail you a copy upon request. 
Further details will be cheerfully 
given by the officials of this com- 
pany at our main office or at 
either of our uptown branches. 


Union Trust Company 
of New York 


80 Broadway 
786 Fifth Ave. 425 Fifth Avenue 


Capital and Surplus, 
$8,500,000. 





Friction Disk Drill 


FOR LIGHT WORK 
Has These Great Advantages. 
The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied can 
be graduated to drive, with equal safety, the smallest 
or largest drills within its range ~a wonderful economy 
in time and great saving in drill breakage. 


Send for Drill Catalogue 


W. F. & Jno. Barnes Company 


Established 1872 
1999 Ruby Street Rockford. HMinois 


SOUT jn 1006 B iD | Lathes over TES 

For the Machine 

and Repair Shop 
LOW iN PRICE 


18 tn. to 24 in, owing 
Straight or Gap Neds. 


Ene peicee oe ‘entire’ os, 





























TS 


RUBBER (‘Fixe ctting Work 


PARKER, STEARNS & CO., 
286-300 Sheffield Ave., Brooklyn, N. Y. 


Models and rimental Work 


INVENT DEVELOPED 
SCREW MACHINE WORK 


E. V. BAILLARD CO., 24 Frankfort St., N. Y. 


iss Engines, Brewers 
and Bottlers’ Machinery. 

The VILTER MFG. CO. 
899 Clinton Street Milwaukee, Wis. 


THE BRIDGEPORT CHAIN CO. 
Specialists in Small Wire Shapes &FlatStampings 
Bridgeport, Conn. 














CT oh 2) 0} 2) © © 
PRATT 





Tools for 


Carpenters Machinists 
~ Motorists 


















Repairmen 
Tool Makers Piumbers 
Electricians Cabinet Makers 
Masons Jewellers 
Glaziers 

CE OT 0) 0) 3) HF, GREENFIELD 














MASS. 
U. Sm. 


PRATT 
COMPANY 











The Design and Construction 
of Induction Coils 


By A. Frederick Collins. 64 x9%¢ inches. 
272 pages. 159 illustrations, $3.00 


This work gives in minute details full practical 
directions for making eight different sizes of coils 
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descriptions are written in language easily com- 
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SuGGESTIONS OF Mopern Scrence Con- 
CERNING EDUCATION By Herbert 8. 
Jennings, John B. Watson, Adolf Meyer, 
and William I. Thomas New York: 
The Macmillan Comapny, 1917. 8vo.; 
220 pp.; illustrated. Price, $1 
Are we wise in confining our children to desks 


for five hours a day?’ in insisting upon uniformity 
when variety of type is so desirable? What 
light can hiology and psychology throw upon 


these questions? Parents and educators will find 


in this collaboration of authorities new view- 
points and information worthy of the closest 
study The five papers deal with the biology of 
ehildren in relation to education, practical and 
theoretical problems in instinct and habits, men 


tal and mo:al health in a constructive school pro- 
gram, the persistence of primary-group forms in 
present-day society and their influence in our 
educational system, and modern conceptions of 
metal disease. There seems to be no reason 
why education of the young should not be or 
ganized in conformity with the principles that 
scientific investigation here discloses—and every 
reason why it should. Upon this reorganizati mm | 
depends the physical, mental and moral health | ‘J 
of our children, and the development in them of | 
individual initiative and creative power 
America’s Case Acarnst GeRMANY. By 
Lindsay Rogers, Ph.D., LL.B. New 
York: E..P. Dutton & Company, 1917, 
8vo.; 282 pp Price, $1.50 net 
So outrageous has been Germany's conduct of 
this war that [t is unnecessary for us to seek in the 
technicalities of law a justification for our aline 





ment against her ruthless alexanderism. Yet| and rigors of the elements adventure after ad-/ the actual construction of clothing is then taken 
the thinking man is not content until he knows! venture; being of an investigating turn of mind,| 1p, with the various stitches used and the methods 
every aspect of a question, and so Prof Roger's | he is eager to learn why all our weather comes! >f making all kinds of graments, including the 
point-by-point disclosure of Germany's cumulz ative | from the west, and how forecasts are made; and | trimmings and embroidery. There are sections 
disregard of international law is a labor that may | the reader who, with Ross and Anton, tracks the | on the tools of the trade and their proper use, and 
be unqualifiedly endorsed. It is based upon a| rain to its lair, puts the sun to work, defeats the|on when and how commercial patterns may be 
chronological account of the President's policy, | frost and fights the flood, will know as much as. used to the best advantage. To the planning 
explanatory rather than critical; it considers the | they did, and will be just as enthusiastic over tha of the budget much thought has been devoted, 
submarine as a new weapon, and gives the fullest |knowledge. “The Boy Scouts Yeac Book"’| and the new illustrations, made from especially 
and fairest attention to Germany's defence of its | is a splendid collection of stories, pictures, and | prepared models, will prove not the least fas 


unlimited employment; it sets forth the status | scout lore that should hold any normal boy en- | cinating and valuable feature of the book. 


of the armed merchant ship, the problem of | tranced. There are true tales of the inventive | a . _ 
munition exports, and the difference between the | ness and bravery of the boy scout; camp, canoe | ae Methods ode thal . 
English and German “blockades."" The disre-| and swimming pointers; directions for making By Simon te —" I ~ a 9: 
gard of legal rather than of moral rights was|ice boats, Esquimaux houses, wireless sets and The | oar Publishi er I “a 
directly responsible tor our entrance into the war; | bridges; hints to the boy who sets out to earn his } 1917 ees eae: eee h o% rien 
debates in Congress show that even our legislators | living; revelations of Nature's own magic; war | $3 +» &¢2 pp., lMiustrated. 
were often ignorant of the tiue legal phases of the | time letters; and the scoutcraft of the trenches. 
giving the | The two beautiful colored plates show our butter- The great progress of microscopy in the last 
ll the most authoritative documents and | flies and moths and the Army and Navy insignia | decade has been embodied in the twelfth edition 
has a double value—that of history, and | there are twenty other full-page plates, and of this meritorious work. Students of biology 
smaller illustrations galore. The book will exert | have only recently been able to avail themselves 
ra ae _ |a great influence upon boys toward the living of a| Of the single objective binocular, the dark field 
Cue Boy Wirn tHe U.S. Weatuer Men. useful, active and healthy life; yet there is no | illuminator, and the combination of glass filte 


question: hence such a work as this 
gist of a 
opinions 
that of elucidation 


By Francis tolt-W heeler : Boston: approach to preaching, and not a dull line and gas-filled mazda lamp that gives true day> 
Lothrop. Lee & Shepard Company, ; , | light quality of adequate intensity for all powet® 
1917 12mo.; 350 pp.; 72 illustrations.| CLOTHING FOR W OMEN. By Laura I. | o¢ instrument. These and many other new a& 
Price, $1.35 net. Baldt. Philadelphia: J. B. Lippincott plications are set forth by the author in suc 
Tue Boy Scours Year Boox. Edited by| Company. 8vo.; 454 pp.; 7 colore manner that modern practice becomes an opel 
Franklin K. Mathiews, Chief Scout | plates and 262 illustrations in text. | pook to the student; the underlying principle 
Librarian New York: D. Appleton | Price, $2 net. {are grasped and a complete mastery of the iF 
& Company, 1917 tto.; 260 pp.;! To the woman who aspires to express her | strument thus obtained; he acquires a thorough 
illustrated. Price, $1.50 net. | artistic ideas in the clothes she wears, with the | knowledge of the methods of preparing object® 


Written in cooperation with officials of the | incidental saving of money, this work offers a/and learns how to interpret the appearances © 
Weather Bureau, this latest volume of the ‘“U.| thorough course of instruction. It initiates her} vealed by the microscope. The course here 
tells the tascinating story of | into an understanding ot fabrics and how to buy | down is extensive enough to enable the student @ 
Ross Plantord, the | them, line and form, color and composition, are | prepare himself for original investigations of ® 
fiads in the furies ! studied in their relationships to personal types; serious nature, 


8S. Service Series"’ 
flood, frost and hurricane; 
sturdy young hero of the story, 




















et et 


1 


~ 


RSISESRE 


| wong 
— 


aBSSSF: 


SsIss 


421 


g 


wSERESTERES 








| 
| 








—_ 


A New Book for Aviators 





| Just Published 
| 


Aviation Engines 


THEIR DESIGN, CONSTRUCTION, 
OPERATION AND REPAIR 


By Lieu 


, 
tenant VICTOR W. PAGE 


Aviation Section, S. C., U. S. R. 


600 Octavo Pages. 253 Specially Made Engravings. 


Price, 


$3.00 net, Postpaid 


HE rapidly increasing interest in the study of aviation, and especially of 
the highly developed internal combustion engines that make mechan- 


ical flight possible 
schools and home study 


, has created a demand for a text-book suitable for 


that will clearly and concisely explain the workings 


of the various aircraft engines of foreign and domestic manufacture. 


This treatise, written by a recognized authority on all of the practical aspects 
of internal combustion, engine construction, maintenance and repair, fills the 
need as no other book does. The matter is logically 


AY NGINES 





arranged; all descriptive matter is simply expressed and 
copiously illustrated, so that anyone can understand air- 
plane engine operation and repair even if without 
revious mechanical training. This work is invaluable 
or anyone desiring to become an aviator or aviation 
mechanician. 


The latest rotary types, such as ‘tthe Gnome Mon- 


osoupape and LeRhone, are fully explained, as well as 
the recently developed Vee and radial types. The 
subjects of carburetion, ignition, cooling and 
lubrication also are covered in a thorough manner. 
The chapters on repair and maintenance are distinc- 
tive and found in no other book on this subject. 


Invaluable to the student, mechanic and soldier wishing to enter the 


aviation service. 


Not a technical book, but a practical, easily understood work of ref- 
erence for all interested in aeronautical science. 





Munn & Co. Inc. “feise"** 233 Broadway, N. Y. 











| 
| 

= 
(= 
=> 


























A Small House in Good Taste 


is a much more satisfactory dwelling than a mansion in poor tasie. 
The man with a moderate income can be assured of good taste in his 
dwelling in every detail, if he buys one of the famous 


Bossert Houses 


The home shown above is in correct colonial style throughout in 
every detail and has been designed especially for the family of mod- 
erate means who wants to escape the monotony of city apartment 
living. It has all the conveniences of the small city apartment, 
kitchenette, etc., with the added advantage of country environment. 

Can be erected quickly at the spot of yourdreams. Geta Bossert 
Catalog and start planning to move now. Price of above house 


TWELVE HUNDRED AND SIXTY-FIVE DOLLARS ($1,265.00) 
F. O. B. BROOKLYN 
Bossert Houses for workmen go a long way toward solving the 


labor problem. By reason of their attractiveness they make con- 
tented workmen and families. 


Send 18 cents in stamps today for Bossert Catalog showing 
the many Bossert models representative of all approved 
architectural styles and at prices to meet every desire 


LOUIS BOSSERT & SONS, Inc., 1305 Grand St., B’klyn, N.Y. 


























Indispensable to All Who Motor 
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AUTOMOBILE 


RELATING TO MODERN 


QUESTIONS Automobile Design, Construction, Driving and Repair 


& ANSWERS 


Author 


By VICTOR W. PAGE, M.E. 


of ‘‘The Modern Gasoline Automobile,"’ “The Modern Gas 
Tractor,"’ Etc. 


701 Pages (544x744) 387 Illustrationsand Plates Cloth Binding 


Price $1.50 


A Self-Educator on Automobiling Without an Equal 


HIS practical treatise consists of a series of thirty-nine lessons, covering with over 2,000 
questions and their answers—the automobile, its construction, operation and repair. The 
subject matter is absolutely correct and explained in simple language. If you can't answer 


all of the following questions, you need this work. The answers to these and 2,000 more 


are to be found in its pages. 
Give the name of all important parts of an automobile and describe their functions? De- 
scribe action of latest types of kerosene carburetors? What is the difference between a‘ Double" 


ignition system and a 
valves timed? 
of worm drive gearing? 


“ Three-quarter’ floating axle? 


shift? 
mechanism and give causes? 


What is an elect 


‘dual’’ ignition system? Name parts of an induction coil? How are 


ic motor starter and how does it work? What are advantages 


Name all important types of ball and roller bearings? What is a 


What is a two-speed axle? What is the Vulcan electric gear 


Name the causes of lost power in automobiles? Describe all noises due to deranged 
How can you ust a carburetor by the color of the exhaust gases? 


What causes “‘ popping" in the carburetor? hat tools and supplies are needed to — : @ car? 


How do 


you drive various makes of cars? What is a differential lock and where 


used? 


ame different systems of wire wheel construction? What is a ‘positive’ drive differential? 
etc. etc. 
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Answers every question asked relating to the modern automobile 


SYNOPSIS OF THE 39 LESSONS 
The Modern Gasoline Automobile and 18. Action of Sliding Gear Transmission 


Its Principal Parts. 
Action of Two and Four 


19. Methods of Drive to Rear Wheels. — 
Stroke Cycle 20. Differential Gear Construction and Oper- 


Motors. ation. 
Parts of Gasoline Motors and Their 21. Rear Axle 

Functions. 22. Automobile es and ~—yom 
Fuels for Automobile Motors. 23. The Steering Gear and Front 
Theory of Carburetion and Its Applica- 24. Wheels, Rims and Tires. 

tion. 25. Automobile Bearings and Their Care. 
Types of Carburetors and Their Action. 26. How to Start and Control Automobile 
How Gas ls Exploded in Cylinder to os wee epee. 

uce Power. A e of Speed Chea Outlined. 
Parts of Ignition Systems and Their 28. Utility of Brakes and Use. 
rposes, 29. General Dri Instructions. 

Current Producers, Batteries, Dynamos 30. the Automobile Chassis. 

and Magnetos. 31. Troubles and Their Sym: 
Low Tension Ignition Systems. 32. Repairing Power Plant Group. 
High Tension tion Systems. 33. Troubles wth Power ion Mech- 
Methods of Lubricating the Automobile anism. 

Power Plant. 4. Chassis Troubles and Their Elimination. 
ecing the Gasoline Engine by Air. 5. Fixing Tire Defects. 
Typical Water Cooling Systems. 36. Equi t and Accessories. 
oe Clutch and Various Types De- 37. Developments of Designs in 1917 Auto- 

bed. mobiles. 

The Friction Transmission. 38. Electric Cpesting Systems. 
The Individual Clutch Change Speed 39. Useful Information for Motorists. 


Gear 


MUNN & CO., Inc. 
Woolworth Building 233 Broadway New York, N. Y. 














CENTRAL PARK, 
HAVANA, CUBA 


HE charm and mystery of ancient Spain have 
cast their spell over — ue Havana, where 
balmy weather banishes northern cold. 


Golf and tennis are an attraction at the country club and 
many motor to the Oriental Race Course or for surf 
bathing at Marianao Beach. 


Well appointed hotels and modern conveniences assure 

comforts and luxuries during your stay in this a 

city where antique traditions so gracefully blend wi 

modern customs. 

Other trips and cruises at attractive rates to Nassau- 

Bahamas, points in Cuba and Mexico. Liberal —— 
0 


rma- 


privileges. Write for illustrated folders and full 
tion regarding rates, reservations and sailings. 
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When you look at the better cars— 


OT every machine is Hess-Bright equipped — not every car has so 
much quality built into its power plant. But those that have are the 
very cars that you would mention as among the finest in America. 


As you build up to your idea of a motor car you come closer to the Hess- 
Bright-equipped car. A good thing to remember when you are looking 
around for next year’s motor. 


THE HESS-BRIGHT MANUFACTURING CO. 








Where Performance takes Preference over Price: 














